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THE  MOKTALITY  FROM  CONSUMPTION  IN  DUSTY  TEADES. 

BY  FBEDERICK  L.  HOFFMAN. 

INTEODUCTION. 

The  importance  of  dust  as  a  factor  in  occupation  mortality  has 
attracted  the  attention  of  every  authority  on  occupation  diseases 
from  Eamazzini  to  Tliomas  Oliver.  It  requires  no  extended  considera- 
tion to  prove  that  human  health  is  much  influenced  by  the  character 
of  the  air  breathed  and  that  its  purity  is  a  matter  of  very  consider- 
able sanitary  and  economic  importance.  Aside  from  the  risk  of  ex- 
posure to  so-called  air-borne  diseases,  the  pollution  of  the  atmosphere 
by  organic  and  inorganic  dust  is  unquestionably  the  cause  of  a  vast 
amount  of  ill-health  and  premature  mortality,  but  chiefly  among  men 
and  women  engaged  in  the  many  indispensable  trades  and  occupa- 
tions that  minister  to  human  needs.  The  sanitary  dangers  of  air 
contaminated  by  disease-breeding  germs  are  probably  not  so  serious 
as  generally  assumed,  while  the  destructive  effects  of  the  dust-laden 
atmosphere  of  factories  and  workshops  are  a  decidedly  serious  menace 
to  health  and  life,  mile  the  investigations  of  Doctor  McFadden  and 
Mr.  Lunt  seem  to  prove  the  paucity  of  bacteria  in  very  dusty  air,  the 
evidence  otherwise  available  is  entirely  conclusive  that  the  risk  to 
disease  infection  is  much  greater  indoors  than  out  in  the  open,  where 
sunlight,  rain,  and  wind  in  combination  go  far  to  purify  the  atmos- 
phere by  destroying  the  bacterial  life  contained  in  minute  particles 
of  suspended  matter.  Apart,  however,  from  the  transmission  of 
disease  through  a  dust-contaminated  atmosphere,  dust  in  any  form, 
when  inhaled  continuously  and  in  considerable  quantities,  is  preju- 
dicial to  health  because  of  its  inherent  mechanical  properties,  de- 
structive to  the  delicate  membrane  of  the  respiratory  passages  and  the 
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.ixiom  of  modem  sanitary  science  thnVZ,.  '  ,  "  "''''P""^ 
prevention  of  dust  are  a  iTt  and  P    iZ  ™tiTf  °  M^*^ 

more  precisely  and  clearly  than  by  Sn"jt,efcSt  'B^UnV?: 
h  s  address  on  the  Dust  Problem,  read  at  the  Sanitary  Con<.«I,  he Id 
at  Manchester,  England,  iu  1902,  from  which  the  followhig  is  „ltd 

pSSlJyaVJLX^^^^^^^ 

various  factors  contribute  to  it,  but  the  facts  thnt  t  •  i  ? 

respiratory  diseases,  that  it  is  distiufecf  aton^  ie^:rT:±': 
tions  pret ty  much  m  proportion  to  their  dustiness,  and  hat  It  has 
finished  in  some  instances  where  dust  has  been^ffectuX  dea'^ 
with,  justify  the  conchision  that  it  is  largely  dust  begotten 

Sir  Crichton-Browne  in  continuation  of  his  remarks  pointed  out 
that  a  detailed  examination  of  the  conditions  of  work  in  each  of  the 
22  principal  dusty  trades  brought  out  clearly  the  fact  that  the  un- 
healthmess  was  born  of  or  was  primarily  due  to  the  dust  inhaled  by 
the  workmen,  and  that  there  was  always  a  well-defined  relation 
between  the  death  rate  and  the  quantity  and  quality  of  dust  present 
m  the  atmosphere.    There  is  apparently  no  very  material  difference 
m  the  manner  in  which  the  different  varieties  of  dust  act  upon  the 
human  organism,  except  where,  in  addition  to  mechanically  injurious 
properties,  the  dust  is  of  a  poisonous  character,  which  leads  to  diseases 
such  as  lead  poisoning,  phosphorous  poisoning,  anthrax  poisoning,  etc. 
Industrial  mineral  dust  apparently  acts  with  greater  rapidity  upon 
the  lungs  than  organic  dust,  which  is  slower  and  more  insidious  in  its 
operations,  but  in  a  general  way  folloAvs  similar  lines.    All  varieties 
of  dust,  the  immediate  result  of  occupation,  are,  therefore,  compre- 
hended under  the  term  of  "  industrial  dust,"  which  is  specifically 
defined  by  Sir  Crichton-Browne,  as  follows : 

I  select  this  dust  for  my  further  remarks  because  it  is  readily 
recognized  and  defined,  because  its  pernicious  effects  are  well  marked 
and  indisputable,  because  it  is  to  a  large  extent,  if  not  entirely,  pre- 
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ventable  or  removable,  and  because  tlie  efforts  already  made  to  pre- 
vent or  remove  it  have  been  rewarded  with  conspicuous  benefit.  And 
I  still  further  simplify  and  abbreviate  what  I  have  to  say  by  restrict- 
ing my  observations  to  those  varieties  of  it  which  are  dust  and  nothing 
more,  which  are  injurious  by  their  physical  properties  and  mechanical 
operations,  and  not  as  poisons  to  the  systems,  chemical  destructives  of 
the  tissues,  or  bearers  of  bacterial  invaders. 

A  similar  but  even  more  restricted  limitation  has  been  adopted  for 
the  present  purpose,  and  only  such  occupations  will  be  considered  in. 
detail  in  the  following  discussion  as  expose  to  the  continuous  and  con- 
siderable inhalation  of  metallic,  mineral,  and  vegetable  fiber  dust,  and 
in  which  the  evidence  is  at  least  fairly  conclusive  that  the  resulting 
disease  liability  and  mortality  from  consumption  and  other  respira- 
tory diseases  is  above  the  average  for  occupied  males  generally. 

Preliminary  to  a  discussion  in  detail  of  the  mortality  from  con- 
sumi)tion  in  dusty  trades  it  may  prove  of  decided  advantage  to 
those  who  do  not  have  access  to  the  original  sources  of  information 
to  present  a  brief  summary  of  qualified  medical  opinion  regarding 
dust  as  a  factor  in  occupation  diseases  and  mortality.  In  a  course  of 
lectures  on  Unhealthy  Trades,  delivered  before  the  Society  of  Arts, 
London,  in  1876,  Dr.  B.  W.  Eichardson(«)  placed  injuries  from  the 
inhalation  by  the  lungs  of  fine  particles  of  solid  matter,  usually 
defined  as  dust,  at  the  head  of  the  causes  responsible  for  industrial 
diseases,  and  from  his  discussion  the  following  is  quoted : 

The  term  "  dusts,"  as  I  would  here  apply  it,  includes  all  those  fine, 
solid  particles  which  are  thrown  off  from  various  substances  in  the 
j)rocesses  of  manufacture  or  treatment  of  articles  in  common  use  in 
daily  life,  such  as  earthenware  utensils,  knives,  needles,  or  mechanical 
instruments,  like  files  or  saws;  or  ornamental  things,  such  as  orna- 
ments of  pearl,  ivory,  and  turned  wood ;  or  articles  that  are  worn,  of 
silk,  cotton,  hemp,  fur;  or  things  that  are  used  for  food,  such  as  flour; 
or  for  creating  Avarmth,  such  as  coal;  or  for  using  as  a  supposed 
luxury,  such  as  tobacco  and  snuff.  These  are  only  a  few  illustrations ; 
many  others  will  naturally  occur  to  those  who  think  on  the  subject. 

The  dusts  which  inflict  injury  are  of  varied  quality,  as  will  be  seen 
from  the  brief  sketch  just  given.  They  are  also  of  varied  effect  in 
regard  to  the  specific  injuries  which  they  produce.  We  may  profit- 
ably study  them  divided  into  different  groups,  according  to  their 
physical  characters,  as  follows : 

{a)  Cutting  dusts,  formed  of  minute  hard,  crystallized  particles 
which  have  sharp,  cutting,  and  pointed  edges.  These  dusts  are  com- 
posed of  iron  or  steel,  of  stone,  of  sand  or  glass,  of  dried  silicates  in 
earthenware,  of  lime,  of  pearl. 

(h)  Irritant  dusts,  derived  from  woods,  from  ivory,  from  textile 
fabrics,  fluffs  of  wool,  of  silk,  of  cotton,  of  flax,  and  of  hemp,  from 
hair,  from  clay. 

_  (c)  Inorganic  poisonous  dusts,  derived  from  some  poisonous  chem- 
ical compounds  used  for  coloring  artistic  products,  or  for  preserving 

"Scientific  American  Supplements,  Numbers  9,  10,  18,  19,  and  22,  dated, 
respectively,  February  26,  March  4,  April  29,  May  6,  and  May  27,  1876. 
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(d)  Soluble  saline  dusts,  derived  from  soluble  crystalline  substances 
rs?orth!?d^^^"^^^°^^^-    '''''  ''''^''-^'^  i-fcoppera::yfet^n 

(e)  Organic  poisonous  dusts,  which  are  thrown  off  during  the 
making  up  of  tobacco  into  cigars  and  snuff.  These  dusts  carxy^with 
them  particles  of  the  dried  tobacco  plant.  ^ 

if)  Obstructive  and  irritating  dusts  composed  of  carbon,  of  fine 
particles  of  coal  dust,  of  scrapings  of  carbon  or  of  soot,  of  dust  of 
rouge,  and  of  flour. 

_  Whatever  may  be  the  kind  of  dust  to  which  the  workman  is  sub- 
jected, to  whichever  of  the  above  named  he  may  be  exposed  the 
primary  cause  of  danger  lies  in  the  circumstance  that  the  fine'par- 
ticles  are  borne  by  the  air  into  the  lungs.  They  pass,  wafted  by  the 
air,  through  the  mouth  and  nostrils  into  the  windpipe;  they' pass 
along  the  l^ronchial  tubes;  in  some  instances  they  reach  and  traverse 
the  bronchial  passages  which  lie  between  the  larger  bronchial  tubes 
and  the  minute  air  vesicles,  or  they  even  reach  the  air  vesicles  them- 
selves. 

An  American  authority  on  occupation  diseases  has  referred  to  the 
subject  at  some  length  in  an  article  contributed  to  Buck's  Hygiene 
and  Public  Health,  printed  in  1879.  This  writer,  Dr.  Koger  S.  Tracy, 
for  many  years  registrar  of  vital  statistics  of  NeAv  York  City  and 
sanitary  inspector  of  the  board  of  health,  makes  tlie  following  state- 
ment with  particular  reference  to  the  special  form  or  type  of  disease 
resulting  from  the  inhalation  of  metallic  and  mineral  dusts : 

The  disease  comes  on  very  gradually,  like  the  more  slowly  developed 
forms  of  phthisis  pulmonalis,  and  its  duration  may  be  extended  over 
four  or  five  years.  It  begins  with  the  cough  of  irritation,  dry  and 
hacking  at  first,  with  very  scanty  expectoration,  whitish  and  stringy 
in  character;  there  is  no  haemoptysis,  but  sometimes  nausea  and 
vomiting  in  the  morning.  Auscultation  at  this  time  reveals  puerile 
respiration,  with  occasional  slight  rales.  The  expectoration  gTad- 
nally  increases  in  amount  and  becomes  reddish,  and  soon  after  this 
tinge  appears  there  may  be  haemoptysis.  There  is  dyspnoea  on 
slight  exertion,  and  dullness  over  the  whole  chest,  with  weak  respira- 
tion and  mucous  rales.  There  is  no  fever,  and  the  appetite  and 
strength  are  still  good.  If  work  is  abandoned  at  this  time  recovery 
is  not  only  possible,  but  in  most  cases  j^robable.  If  work  is  continued, 
the  lung  tissue  begins  to  break  down,  and  cavities  form  near  the 
apices.  Expectoration  is  very  profuse,  and  there  may  be  severe 
hemorrhages.  There  is  general  dullness  on  percussion,  and  the  last 
traces  of  vesicular  respiration  give  way  to  sibilant,  large  mucous  and 
cavernous  rales.  Fever  is  continuous,  with  evening  exacerbatitms, 
night  sweats,  emaciation,  insomnia,  and  great  dyspnoea,  soon  followed 
by  death. 

Very  suggestive  also  are  the  observations  and  conclusions  of  Dr. 
John  Syer  Bristowe,  F.R.S.,  who  in  an  address  on  industrial  diseases, 
read  at  the  conference  on  sanitary  subjects  held  in  connection  with 


1 


MORTALITY  FROM  CONSUMPTION  IN  DUSTY  TRADES. 


637 


the  International  Health  Convention  of  1884,  discussed  the  effects  of 
nonpoisonoiis  irritants  on  the  lungs,  in  part  as  follows : 

Occupations  which  habituaDy  expose  the  workmen  to  the  iiihala- 
tion  of  abundant  solid  particles  that  are  incapable  ot  solution  or 
removal  by  the  animal  tissues  or  secretions,  m  many  cases  induce 
chronic  diseases  of  the  limgs,  which  are  known,  as  the  asthmas  or 
consumptions  of  the  several  occupations  referred  to,  and  tend  very 
materially  to  shorten  life  among  those  engaged  m  them.  Workers  m 
coal  mines  and  in  copper  mines,  grinders,  millstone  makers,  and  flax 
dressers  are  perhaps  especially  liable  to  suffer  from  such  causes,  it 
is  marvelous  how  tolerant  the  bronchial  tubes  and  lungs  are  of  for- 
eign particles  which  are  drawn  into  them  with  the  breath.  Wherever 
smoke  impregnates  the  atmosphere,  as  in  London  and  other  manufac- 
turing towns,  its  particles  are  conveyed  in  greater  or  less  abundance 
into  the  lungs;  whence  some  are  expelled  with  the  expectoration, 
Avhich  presents,  consequently,  a  slaty  or  black  appearance,  while  some 
get  absorbed,  and  becoming  deposited  in  the  tissue  of  the  lungs,  pro- 
duce in  them  that  black  mottling  which  increases  with  advancing 
years,  and  is  well  Iniown  to  pathologists.  Yet,  as  a  general  rule,  the 
soot-studded  organs  remain  practically  healthy,  and  no  clinical  evi- 
dences of  pulmonary  disease  manifest  themselves.  The  same  remarks 
doubtless  apply  to  the  inhalation  of  the  siliceous  particles  of  ordinary 
dust.  The  effects  are  different,  however,  when  such  matters  are  in- 
haled in  large  excess.  *  *  *  The  symptoms  under  which  the  suf- 
ferers labor  have  some  resemblance  to  those  of  chronic^  phthisis,  some 
to  those  of  chronic  bronchitis  and  emph3'-sema,  for  either  of  which, 
they  may  well  be  mistaken.  They  consist  in  gradually  increasing 
shortness  of  breath,  lividit}^  of  surface,  feebleness  of  circulation,  and 
cough,  Avith  more  or  less  abundant  expectoration ;  to  which,  at  a  later 
period,  general  dropsy  and  haemoptysis  may  be  superadded.  There  is 
generally  a  total,  or  almost  total,  absence  of  fever.  The  only  meth- 
ods, so  far  as  I  know,  by  which  the  irritative  diseases  of  the  lungs,  just 
considered,  can  be  lessened  or  prevented,  are  by  providing  good  ven- 
tilation, and  (when  iDOSsible)  by  adopting  methods  to  prevent  the  dif- 
fusion of  particles  or  dust  in  the  atmosphere  which  the  workmen  have 
to  breathe.  It  is  obvious,  too,  that  since  the  diseases  are  insidious  in 
their  progress,  and  increase  in  propoi-tion  as  the  inhaled  particles 
accumulate,  it  would  be  well  for  persons  who  present  early  traces  of 
them  to  seek  at  once  some  other  kind  of  employment. 

The  most  qualified  and  extended  discussion  of  the  entire  subject  of 
the  inhalation  of  dust,  its  pathology  and  symptomatology,  with 
.special  reference  to  dusty  trades,  is  by  Dr.  J,  T.  Arlidge,  who,  in  1892, 
published  a  treatise  on  The  Hygiene,  Diseases,  and  Mortality  of 
Occupations.  "Few,  indeed,"  lie  argued,  "are  tlie  occupations  in 
which  dust  is  not  given  off,"  and  "  in  none  can  it  be  absolutely  harm- 
less, for  the  lung  tissue  must  be  just  so  much  the  worse,  and  less 
efficient  for  its  purpose,  in  proportion  to  its  embarrassment  by  dust." 
And  in  continuation : 

^^^^t  occurs  to  the  ordinary  citizen  becomes  magnified  ten  or  a 
hundredfold  to  those  engaged  'in  dusty  occupations,  and  more  espe- 
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S  ?i  •  possesses  noxious  properties.   But  unless 

dust  has  this  latter  quality,  it  is  remarkable  'vith  what  indiffei^nce 
Its  mha  ation  is  treated  by  the  majority  of  workmen  In  one  senso 
indeed,  it  is  unfortunate  that  it  does  not,  for  the  mSk  pLt  awaken' 
attention  by  any  immediate  tangible  consequences.  Its  disdS 
action  IS  very  slow  but  it  is  ever  progressive,  and  until  it  has  alreadt 
worked  Its  baneful  results  upon  the  smaller  bronchial  tubes  and  ai^ 
cells  and  caused  difficulty  of  breathing,  with  cough  and  spittinjr  it 
IS  let  pass  as  a  matter  of  indifference— an  inconvenience  of  the  trade. 

Arlidge  called  attention  to  the  fact  that  bronchitis,  asthma,  and 
fibroid  and  tubercular  consumption  ranked  foremost  in  the  causes  of 
British  mortality,  holding  that  without  doubt  these  maladies  were 
largely  attributable  to  the  inhalation  of  dust  operating  per  se,  or  in 
conjunction  with  constitutional  proclivities  and  insanitary  surround- 
ings.   In  further  continuation  he  remarked  that  

Pathologists  tell  us  of  the  presence  of  bacilli  in  tubercular  disease, 
and  favor  the  belief  that  these  minute  bodies  are  the  cause  of  it.  This 
notion  may  represent  a  whole  truth  or  only  a  partial  one;  in  my 
opinion,  the  latter.  For  I  doubt  if  these  bacilli  actually  develop 
phthisis  unless  there  be  some  antecedent  change  in  the  vitality  of  the 
affected  tissue ;  a  change  wrought  by  depressing  causes  connected  with 
the  mode  of  life,  or  with  constitutional  debility  and  inherited  taint, 
or  with  the  occupation  followed;  of  which  contributory  factors  two 
or  more  may  cooperate.  And  assuredly  the  breathing  of  dust  may  be 
reckoned  as  one  such  of  no  light  energy.  In  other  words,  I  look  upon 
a  phthisical  lung  as  one  prepared  for  the  germination  and  multipli- 
cation of  bacilli,  and  not  a  primary  product  of  those  microscopic 
organisms,  nor  of  the  products  of  their  organic  existence. 

The  conclusions  of  Arlidge  are  summarized  in  the  statement  that 
"  One  jDractical  lesson  is  to  be  gained  by  these  considerations — namely, 
that  persons  joredisposed  to  respiratory  diseases  and  phthisis  ought 
not  to  engage  in  dusty  occuj)ations." 

More  recently  the  entire  subject  of  occupation  diseases  in  their 
relation  to  workmen's  compensation  has  been  considered  at  length 
and  in  much  detail  by  a  British  departmental  committee  appointed 
to  consider  the  pressing  and  important  question  of  workmen's  com- 
pensation for  industrial  diseases.  In  its  observations  upon  respira- 
tory diseases,  and  in  particular  bronchitis,  pneumonia,  and  jihthisis, 
and  their  relation  to  occupation  exposure,  the  committee  concluded 
that — 

Pulmonary  disease  manifests  itself  in  three  kinds  or  forms— as 
ordinary  tuberculous  phthisis,  acute  or  chronic;  as  "  fibroid  phthisis," 
and  as  a  mixed  form  when  a  tuberculous  process  is  ingrafted  sooner 
or  later  upon  the  fibroid.  Fibroid  phthisis  is  always  a  slow  disease. 
It  consists  in  a  chronic  reactive  inflammation  around  the  many 
minute  foci  of  dust  inhalation,  which  by  coalescence  gradually  invades 
large  areas,  impairing  and  strangling  the  proper  lung  tissues  m  cor- 
responding measure.   Again,  a  lung  so  impaired  is  very  apt  to  har- 


I 


MOKTALITY  FEOM  CONSUMPTION  IN  DUSTY  TEADES.  639 

r  bicilli  especially  the  bacillus  of  tubercle,  by  the  influence  of 
l  ioh  S  n^vrbe  sdlf  further  destroyed.    Thus  both  fibroid  phthisis 
complicated  and  fibroid  phthisis  with  the  supervention  of  tubercle 
are  in  their  nature  occupational  disease.  («) 

The  committee,  in  its  final  report,  describes  the  typical  forms  of 
fibroid  phthisis  as  induced  by  the  inhalation  of  industrial  dust,  hold- 
ing that — 

The  first  symptom  is  a  cough  which  insidiously,  and  for  a  while 
almost  imperceptibly,  becomes  habitual.     At  first  m  the  naorning 
i  only,  it  gradually  becomes  more  frequent  during  the  day,  and  expec- 
■toration,  nominal  at  the  beginning,  becomes  more  marked,  though 
not  profuse  until  the  latter  stages  of  the  disease.    Leaving  out  of 
;  account  the  more  rapid  progress  of  the  disease  in  tin  and  gold  miners, 
-these  symptoms  of  a  negative  phase  of  purely  local  damage  may  last 
for  years — ten  or  fifteen  or  even  more — without  advancing  to  such  a 
degree  as  to  throw  the  workman  out  of  employment  or  even  to  cause 
him  serious  inconvenience.    At  some  period,  however,  rarely  less 
I  than  ten  years  and  frequently  more  than  twenty,  of  continuous  em- 
iployment,  in  a  like  imperceptible  manner  the  breathing  gets  shorter 
;  and  the  patient  finds  himself  less  and  less  capable  of  exertion.  Yet, 
..even  when  the  cough  and  dyspnoea  have  reached  a  considerable 
1  degree,  there  are  no  signs  of  fever,  as  is  the  case  of  pulmonary  tuber- 
culosis; the  flesh  does  not  fall  and  the  muscles  retain  their  strength 
;  and  volume.    Thus  even  at  a  period  when  the  malady  is  fully  estab- 
lished the  general  health  may  be  but  little  impaired,  and  the  patient 
may  not  be  compelled  to  cease  work.    Herein  fibroid  phthisis  pre- 
sents a  well-marked  difference  from  pulmonary  tuberculosis;  and 
I  even  if,  as  we  have  said,  the  disease  becomes  complicated  with  tuber- 
■  cle,  yet  the  rate  of  j^rogress  may  be  determined  rather  by  the  charac- 
ter of  the  iDrimary  than  of  the  secondary  disease,  though  usually  the 
supervention  of  tubercle  hastens  the  sutlerer  into  a  more  rapid  con- 
sumption. (<') 

The  results  of  all  these  researches  into  an  almost  neglected  field  of 
preventive  hygiene  prove  that  occupation  diseases,  properly  so 
'  called,  demand  the  most  thoroughly  qualified  and  medical  supervision 
of  factories  and  workshops  and  the  periodical  medical  examination 
and  inspection  of  persons  employed  in  recognized  unhealthy  trades. 
For,  as  the  committee  referred  to  points  out,  "  If  in  the  early  stage  of 
fibroid  phthisis  the  workman  leaves  the  dusty  employment  for  work 
in  agriculture  or  in  other  occupation  in  air  free  from  irritating  parti- 
cles, the  disease  may  be  practically  arrested;  that  is,  although  the 
part  affected  may  proceed  to  obliteration,  the  disease  would  not  ex- 
tend to  other  parts  of  the  lung,  and  the  portion  destroyed  •  would  be 
negligible  as  a  factor  of  health  and  capacity."  ('^) 

"Report  of  the  Derartmental  Committee  on  Compensation  for  Industrial  Dis- 
eases, 190G,  p.  13. 

» Report  of  the  Departmental  Committee  on  Compensation  for  Industrial  Dis- 
eases, 1906,  p.  14. 
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The  conclusion  of  this  investigation,  the  most  important  official 
inquiry  ever  made  into  the  subject  of  industrial  diseases,  fully  war- 
rants the  view  that  while  ordinary  tuberculous  phthisis  can  not  be 
regarded  as  a  disease  specific  to  any  occupation,  fibroid  phthisis  in  its 
latter  stage,  and  when  the  history  of  the  case  is  known,  can  be  clearly 
distinguished  from  tuberculous  phthisis,  so  that  it  may  be  regarded 
as  an  established  fact  that  fibroid  phthisis  is  a  disease  specific  to  the 
employment  in  certain  trades,  of  which  the  committee  mentions  the 
following :  Grinders,  continuously  using  either  grindstones  or  emery 
for  the  abrasion  of  metals,  especially  steel ;  potters  engaged  in  certain 
processes;  stone  workers  employed  on  certain  kinds  of  stone,  espe- 
cially if  not  working  in  the  open  air ;  tin  miners,  in  particular  such 
as  have  previously  been  exposed  to  the  exceedingly  unhealthy  condi- 
tions of  the  gold  mines  of  the  Transvaal;  and  ganister  miners,  in- 
cluding men  employed  in  certain  processes  of  ganister  brick  making. 
The  committee  did  not  arrive  at  final  conclusions  regarding  persons 
employed  in  the  slate  industry,  nor  of  employees  in  the  working  of 
asbestos,  and  many  other  recognized  unhealthy  trades,  partly,  no 
doubt,  because  of  the  limited  sco]De  of  the  inquiry  and  the  paucity  of 
conclusive  statistical  data.  It  is  pointed  out  by  the  committee  that 
it  was  not  possible  to  separate  the  English  death  rates  from  fibroid 
phthisis  from  those  of  other  diseases  of  the  respiratory  system,  since 
medical  men  do  not,  as  a  rule,  distinguish  that  disease  when  certify- 
ing the  causes  of  death.  It  is  clearly  established  by  the  results  of  the 
investigation  that  such  a  distinction  should  be  made  and  that  medical 
practitioners  should  qualify  the  death  returns  from  tuberculosis  in 
all  cases  where  the  death  was  the  result  of  fibroid  phthisis. 

Tlie  committee,  having  arrived  at  the  opinion  that  fibroid  phthisis 
is  a  specific  and  distinguishable  trade  disease,  concluded  that  emi^loyers 
might  properly  be  required  to  pay  compensation  to  their  work  people 
who  contract  it;  but  it  did  not,  however,  recommend  the  extension 
of  the  Woi'kmen's  Compensation  Act  to  the  disease  for  two  reasons. 
The  first  was  that  owing  to  the  long  period  of  its  development  it 
would  not  be  right  to  lay  the  whole  burden  on  the  employer  under 
whom  the  workman  had  been  serving  during  the  twelve  months  prior 
to  the  incapacity.  The  other  and  more  important  reason  was  that 
for  several  years  before  the  nature  of  the  disease  can  be  definitely 
diagnosed  the  patient  may  suffer  from  symptoms  that  while  not  dis- 
tinctive are  sufficient  to  prevent  him  from  securing  employment. 

In  the  partly  descriptive  account  of  42  occupations  considered  in  de- 
tail in  this  article  only  the  most  general  facts  have  been  included  to 
emphasize,  as  far  as  possible,  the  industrial  processes  productive  of 
conditions  more  or  less  injurious  to  health  in  general  and  to  the 
development  of  tuberculosis  in  particular.  Authorities  are  referi-ed 
to  only  as  far  as  this  has  seemed  necessary  to  clearly  establish  in  the 
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ca^e  of  each  trade  or  occupation  considered  the  facts  of  a  more  or  less 
excessive  degree  of  consumption  frequency  aside  from  the  statistical 
'sources  of  information  which  form  the  basis  of  the  subsequent  con- 
clusions, except  in  the  case  of  a  few  employments  for  which  neither 
general  'vital  statistics  nor  insurance  mortality  experience  are  as  yet 
available.  The  term  "  tuberculosis  "  is  used  in  a  very  general  sense, 
and  as  a  rule  limited  to  phthisis  pulmonalis,  or  consumption,  unless 
otherwise  stated.  All  of  the  references  to  insurance  mortality 
experience  are  limited  to  the  mortality  from  phthisis  pulmonalis  and 
do  not  include  other  forms  of  tuberculosis  or  other  forms  of  respi- 
ratory diseases  unless  specifically  stated  in  the  text. 

^STATISTICAL  DATA  AND  METHOD  OF  DETERMINING 
THE  DEGEEE  OF  CONSUMPTION  FREQUENCY. 

The  principal  statistical  data  used  in  the  present  discussion  are, 
first,  the  occupation  returns  by  divisional  periods  of  life  of  the 
United  States  census  for  1900;  second,  the  occupation  mortality 
statistics  of  the  Twelfth  Census,  published  in  1904 ;  third,  the  occupa- 
ttion  mortality  statistics  of  Rhode  Island  for  the  decade  ending  with 
1906;  fourth,  the  occupation  mortality  statistics  published  decen- 
nially as  a  supplement  to  the  report  of  the  Registrar-General  of 
Births,  Marriages,  and  Deaths  for  England  and  Wales  for  the  two 
i  periods  1890-1892  and  1900-1902;  fifth,  the  corresponding  statistics 
for  Scotland;  and  sixth,  the  industrial  mortality  statistics  of  the 
Prudential  Insurance  Company  of  America  for  the  decade  1897  to 
190G,  published  in  connection  with  the  company's  exhibit  of  the 
I  mortality  from  consumption  in  dusty  trades  at  the  International 
Congress  on  Tuberculosis,  held  in  Washington,  D.  C,  in  1908,  and 
■presented  in  a  discussion  of  the  same  subject  before  the  American 
Association  of  Medical  Examiners  in  September,  1907,  and  the 
Medical  Society  of  the  County  of  New  York  in  December,  1907. 

Four  different  statistical  methods  are  available  to  determine  with 
approximate  accuracy  the  degree  of  consumption  frequency  in  differ- 
ent trades.  Absolute  accuracy  is  not  obtainable  in  investigations  of 
I  tliis  kind,  nor  is  it  necessary  for  the  end  in  view. 

The  first  method  is  to  determine  the  numbers  living  at  ages  65  or 
over  in  different  trades,  and  to  compare  the  same  with  the  correspond- 
ing proportion  for  occupied  males  generally.  This  method  is  never 
conclusive  by  itself,  but  is  useful  in  conjunction  with  the  use  of  other 
statistical  data.  It  is  evident,  of  course,  that  other  factors  besides 
mortality  determine  the  proportion  of  persons  at  worlc  in  different 
'Occupations  at  ages  65  or  over,  and  the  method,  therefore,  requires 
I  to  be  used  with  extreme  caution. 
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The  second  method  is  to  determine  the  true  rate  of  mortality  from 
all  causes,  or  specific  causes  such  as  consumption,  by  ascertaining^  the 
number  of  deaths  occurring  in  every  thousand  persons  of  any^par- 
ticular  trade  or  industry  exposed  to  the  risk  of  death  for  a  single 
year.  This  method  is  by  far  the  most  satisfactory,  but  it  is  seldom 
that  accurate  information  is  available  regarding  the  living  popula- 
tion, and  estimates  of  the  numbers  exposed  to  risk  are  likely  to  be 
seriously  misleading.  The  chance  of  error  is  increased  by  the  method 
employed  in  the  Twelfth  Census,  since  the  occupation  classification 
of  the  census  is  probably  not  exactly  the  same  as  the  occupation 
classification  of  the  different  boards  of  health  throughout  the  country, 
where  the  original  entries  are  made  as  to  the  occupation  of  decedent 
at  the  time  of  death. 

The  third  method  is  to  determine  the  proportion  of  deaths  from  a 
specified  cause,  such  as  consumption,  occurring  in  the  mortality  from 
all  causes,  without  reference  to  ages  at  death.  This  method  is  made 
necessary  in  the  use  of  the  Ehode  Island  statistics,  which  are  not  re- 
turned by  divisional  periods  of  life.  The  same  is  true  also  of  the 
occupation  mortality  statistics  of  the  United  States  census  by  specified 
causes,  but  when  used  Avith  extreme  caution  the  proportions  thus 
determined  are  often  extremely  suggestive  and  quite  often  entirely 
conclusive. 

The  fourth  method  is  known  as  the  proportionate  mortality  figiire, 
by  which  the  proportion  of  deaths  from  any  particular  disease,  such 
as  consumption,  is  calculated  as  a  percentage  of  the  deaths  from  all 
causes  occurring  during  specified  periods  of  life.  This  method  has 
been  extensively  employed  in  the  present  discussion,  since  otherwise 
the  available  industrial  insurance  mortality  statistics  could  not  have 
been  utilized.  It  is,  in  a  measure,  the  most  satisfactory  and  deter- 
mining of  all  the  various  methods  referred  to,  since  it  determines 
with  absolute  accuracy  the  actual  incidents  or  degree  of  consumption 
frequency  at  specified  periods  of  life. 

The  industrial  insurance  mortality  statistics  are  derived  from  the 
experience  of  a  large  and  representative  company,  which  has  from 
time  to  time  given  publicity  to  the  facts  of  its  experience.  The  re- 
sulting pi'oportionate  mortality  returns,  however,  indicate  a  specific 
mortality  from  consumption  somewhat  below  the  actual,  since  the 
experience  is,  to  a  certain  extent,  affected  by  medical  selection.  In 
other  words,  the  proportionate  mortality  from  consumption,  or  the 
true  actual  loss  from  the  disease  at  specified  periods  of  life,  would 
have  been  somewhat  higher  if  medical  selection  had  not  been  made 
use  of.  In  comparing  this  experience  with  the  adopted  standard  for 
the  registration  area  of  the  United  States  the  comparison  is,  there- 
fore, somewhat  more  favorable  to  the  various  trades  and  occupations 
considered  than  would  have  been  the  case  if  the  returns  could  have 
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been  derived  from  the  registration  records  of  the  different  States 
and  cities  comprehending  the  experience  of  the  company  referred  to. 

The  proportionate  mortality  figure  may  be  briefly  explained  as 
follows:  At  ages  25  to  34,  out  of  every  100  deaths  from  all  causes 
in  the  registration  area  of  the  United  States  during  the  seven  years 
ending  1906,  31.3  deaths  were  from  consumption.  The  correspond- 
ing proportions  of  deaths  in  the  industrial  insurance  mortality  ex- 
perience were  70.8  per  cent  for  grinders,  66.7  per  cent  for  compositors, 
58.6  per  cent  for  upholsterers,  52.9  per  cent  for  potters,  etc.  The  dif- 
ference between  the  normal  proportionate  consumption  mortality  for 
the  registration  area  as  a  whole  and  the  corresponding  proportionate, 
mortality  from  consumption  in  the  different  occupations  considered 
in  detail,  measure  approximately  the  health-injurious  circumstances 
of  the  different  employments. 

OCCUPATION  CLASSIFICATION  OF  DUSTY  TKADES. 

The  following  occupation  grouping  has  been  adopted  to  empha- 
size the  dust  hazard  in  principal  occupations  and  to  facilitate  ready 
reference  to  the  various  employments  considered  in  some  detail  in 
the  subsequent  discussion : 

Group  3. — Exposure  to  vegetable  fiber 
dust — Concludecl. 

24.  Cotton  textile  manufacture. 

25.  Spinners. 

26.  Weavers. 

27.  Hosiery  and  knitting  mills. 

28.  Lace  making. 

29.  Flax  and  linen  manufacture. 
.    30.  Hemp  and  cordage  manufac- 
ture. 

31.  Manufacture  of  jute  and  jute 
goods. 

32.  Paper  manufacture. 

33.  Cabinetmakers. 

34.  Wood  turners  and  carvers. 
Group  4. — Exposure  to  animal  and 

mixed  fiber  dust : 

35.  Furriers  and  taxidermists. 

36.  Hatters. 

37.  Silk  manufacture. 

38.  Woolen  and  worsted  manufac- 
ture. 

39.  Carpet  and  rug  manufacture. 

40.  Shoddy  manufacture. 

41.  Rag  industry. 

42.  Upholsterers    and  hair-mat- 
tress makers. 

The  grouping  is  necessarily  a  more  or  less  arbitrary  one  since  all 
occupations  involve  exposure  to  more  than  one  particular  kind  of 
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Group  1.- — Exposure  to  metallic  dust : 

1.  Grinders. 

2.  Polishers. 

3.  Tool  and  instrument  makers. 

4.  Jewelers. 

5.  Gold  leaf  manufacture. 

6.  Brass  workers. 

7.  Printers. 

8.  Compositors. 

9.  Pressmen. 

10.  Engravers. 

Group  2. — Exposure  to  mineral  dust : 

11.  Stone  workers. 

12.  Marble  workers, 

13.  Glass  blowers. 

14.  Glass  cutters. 

15.  Diamond  cutters. 

16.  Potters. 

17.  Cement  workers. 

18.  Plasterers. 

19.  Paper  hangers. 

20.  Molders. 

21.  Core  makers. 

22.  Lithographers. 

Group  3.— Exposure  to  vegetable  fiber 
dust: 

23.  Cotton  ginning. 
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dust,  but  it  is  safe  to  assume  that  the  predominating  character  of 
a  particular  dust  exposure  primarily  determines  the  resulting  de- 
parture of  the  consumption  mortality  from  the  normal  for  the  gen- 
eral population.  All  the  groupings  of  dusty  trades  which  have  been 
adopted  by  Hirt,  Merkel,  Arlidge,  Oliver,  and  others  have  this  limi- 
tation in  common.  Since  no  entirely  conclusive  investigation  has 
been  made  to  afford  the  material  for  a  final  and  strictly  scientific 
classification  of  dusty  trades,  the  grouping  adopted  will  serve  at  least 
the  purpose  of  a  convenient  arrangement  with  a  strict  regard  to  the 
facts  as  they  are  known  and  understood  at  the  present  time. 

OCCUPATIONS  WITH  EXPOSUEE  TO  METALLIC  DUST. 

In  the  group  of  occupations  exposing  to  a  continuous  and  consider- 
able inhalation  of  metallic  dust  resulting  from  industrial  processes 
have  been  included  for  the  present  purpose  the  following  repre- 
sentative employments:  Grinders,  polishers,  tool  and  instrument 
makers,  jewelers,  gold-leaf  manufacture,  brass  workers,  printers, 
compositors,  pressmen,  and  engravers.  These  occupations  are  all 
more  or  less  subject  to  an  excessive  death  rate  from  all  causes,  but 
in  particular  to  a  decided  excess  in  the  proportionate  mortality  from 
consumption,  and  in  most  cases  also  to  a  comparatively  high  degree  of 
frequency  in  the  occurrence  of  other  respiratory  diseases.  The  details 
of  labor  conditions,  as  far  as  they  could  be  conveniently  included  in 
the  following  summary  of  observations  regarding  particular  trades, 
appear  to  fully  confirm  the  opinion  that  the  degree  of  excess  in 
consumption  frequency  is  intimately  related  and  in  almost  exact  pro- 
portion to  the  degree  of  exposure  to  continuous  and  considerable 
inhalation  of  metallic  dust. 

GRINDEKS. 

The  grinding  trade  includes  a  large  variety  of  employments,  of 
which  metal  grinding,  by  either  the  dry  or  wet  process,  is  hygien- 
ically  as  well  as  industrially  the  most  important.  The  grinding  of 
metal  involves  exposure  to  decidedly  health-injurious  conditions, 
probably  as  much  so  if  not  more  than  in  any  other  employment. 
Chiefly  as  the  result  of  the  inhalation  of  relatively  large  quantities 
of  fine  metallic  dust,  and  not  inconsiderable  quantities  of  fine  mineral 
dust,  the  mortality  from  consumption  in  this  occupation  is  decidedly 
above  the  normal  for  occupied  males  generally.  "\^Qnle  the  sanitary 
and  other  conditions  injuriously  affecting  the  health  of  metal  grinders 
never  have  been  so  notoriously  bad  in  the  United  States  as  in  Eng- 
land or  in  continental  Europe,  the  observed  mortality  of  this  occu- 
pation as  carried  on  in  this  country  fully  warrants  the  most  serious 
conclusions  as  to  the  health-injurious  effects  of  this  group  of 
employments. 
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The  mortality  of  metal  gi-inders  has  been  discussed  by  James  H. 
Lloyd,  M.  D.,  in  his  treatise  on  "  Diseases  of  occupations,"  included 
in  the'  Twentieth  Century  Practice  of  Medicine,  published  in  1895. 
Lloyd,  after  calling  attention  to  the  well-known  fact  that  the  trade 
of  the  grinder  is  conspicuous  above  all  others  for  the  suffering  that 
is  entailed  from  the  inhalation  of  metallic  dust,  describes  in  detail 
the  different  processes  of  grinding  and  their  relation  to  health,  from 
which  the  following  is  quoted : 

Grinding  edge  tools  is  of  two  kinds — wet  and  clry.  The  latter 
method  is  by  far  the  more  injurious,  as,  naturally,  it  raises  far  the 
greater  amount  of  dust.  For  some  tools  both  methods  are  used — 
the  mixed  method.  The  tools  ground  are  scythes,  saws,  table  knives, 
machine  knives,  various  other  kinds  of  edge  tools,  files,  penknives, 
razors,  scissors,  forks,  needles,  etc.  A  great  difference  in  their  bad 
effects  is  observed  among  the  branches  of  the  trade  according  as  the 
grinders  use  the  wet  or  dry  method  and  according  to  the  tool  ground. 
The  smaller  objects  are  far  the  most  trying  and  exacting  upon  health. 
The  worst  of  all  branches  are  the  fork  grinding  and  needle  grinding. 
This  is  because  in  grinding  these  small  objects  the  workman  is  obliged 
to  lean  close  over  the  stone  and  therefore  inhales  large  quantities  of 
the  dust,  and  also  because  the  dry  grinding  is  used. 

The  dust  raised  by  gi'inding  is  composed  largely  of  minute  bits  of 
steel.  According  to  Hall,  12  razor  blades  forged  in  the  rough,  which 
weigh  2  pounds  and  4  ounces,  lose  10  ounces  in  the  process  of  grind- 
ing. This  loss  represents  so  much  fine  metallic  dust,  mingled  of 
course  with  dust  from  the  stone.  This  statement  gives  some  idea  of 
the  inunense  amount  of  dust  produced  by  dry  grinding.  According 
to  Holland  the  concrete  masses  of  this  dust  formed  in  needle  grinding 
have  almost  the  specific  gravity  of  iron. 

In  discussing  the  symptoms  of  the  diseases  typical  of  grinders  as 
the  result  of  their  employment,  Lloyd  jDoints  out  further  that — 

They  are  those  of  a  slowly  advancing  bronchitis  with  asthma  and 
sometimes  with  emphysema ;  later  dilated  bronchi  with  excavation  are 
observed ;  then,  consolidation,  and  breaking  down  of  lung  tissue  occur 
as  the  terminal  processes.  The  exact  relationship  of  these  processes 
to  a  tubercular  infection  in  grinders  is  an  interesting  and  important 
subject,  which,  of  course,  did  not  receive  much  light  from  the  earlier 
writers.  They  endeavored,  in  fact,  to  draw  distinctions  between 
true  "  consumption  "  and  grinder's  "  asthma,"  but  the  state  of  patho- 
logical knowledge  in  their  day  was  not  such  as  to  permit  them  to 
do  otherwise.  It  is  quite  evident  from  reading  their  reports  of  cases 
that  they  had  to  do  with  a  disease  that  was  essentially  tubercular,  but 
It  would  be  interesting  to  have  the  exact  relationship  of  this  infection 
to  the  grinder's  unwholesome  occupation  investigated  by  the  methods 
of  modern  bacteriology.  I  do  not  know  whether  this  has  ever  been 
done.  There  can  be  no  doubt  that  the  influence  of  the  grinder's  trade 
IS  that  of  a  predisposing  cause.  The  inhalation  of  the  irritating  par- 
ticles of  steel  into  the  lungs  causes  a  constant  catarrhal  bronchitis  and 
pneumonitis,  with  increase  of  connective  tissue;  and  this  prepares  the 
soil  tor  a  tubercular  infection  which  characterizes  the  latter  stages  of 
the  disease. 
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The  most  recent  qualified  discussion  of  the  health-injurious  cir- 
cumstances of  dry  and  wet  grinding  is  by  Oliver,  who,  in  his  Diseases 
of  Occupation,  goes  fully  into  all  the  details  concerning  the  trade, 
including  a  brief  account  of  the  corresponding  conditions  in  the  cut- 
lery manufacture  of  Germany,  at  Solingen : 

So  far  as  the  two  methods  of  grinding  cutlery  are  concerned,  the 
dry  method  is,  from  a  health  point  of  view,  the  more  dangerous  to 
the  workers.  The  dust  is  dry,  and  is  in  the  form  of  a  very  fine 
powder,  which  readily  reaches  the  lungs  owing  to  the  attitude  of  the 
men  when  at  work.  Steel  grinders  sit  astride  the  grinding  stone  on 
a  saddle,  and  as  they  lean  forward  keeping  close  to  their  work,  they 
can  not  but  inhale  some  of  the  dust,  which  is  a  mixture  of  steel  and 
stone.  Forks  and  needles  are  generally  ground  by  the  dry  method; 
knives,  scissors,  and  razors  by  the  wet.  Some  are  ground  by  both 
methods,  e.  g.,  the  backs  of  razors  and  scissors  are  ground  by  the  dry 
method  and  the  remainder  of  the  blade  by  the  wet.  It  was  in  1865 
that  Dr.  T.  C.  Hall,  of  Sheffield,  drew  attention  to  the  high  death 
rate  of  steel  grinders  from  pulmonary  phthisis.  The  average  age  at 
death  of  steel  grinders  was  at  this  period  only  29  years,  but  of  late 
this  has  improved.  Doctor  Hall's  statistics  referred  to  dr,y  grinding. 
In  wet  grinding  the  running  stone  jjasses  through  a  thin  layer  of 
water  in  a  trough  below  the  stone,  so  that,  as  its  surface  is  always 
kept  wet,  comparatively  little  dust  is  given  otf  during  the  process 
of  grinding;  but  while  the  atmosphere  is  clearer  of  dust,  the  floors 
and  walls  of  the  workshop  are  damp  and  cold.  The  grinding  is 
carried  on  in  rooms  called  "  hulls,"  which  are  bounded  by  three  blank 
walls ;  the  windows  are  without  glass.  Wliere  dry  grinding  is  car- 
ried on  there  are  fans,  but  these  often  prove  ineifective.  It_  is  no 
uncommon  thing  to  find  men  engaged  in  different  processes  in  one 
large  room,  so  that  the  dust  which  is  generated  affects  not  only  the 
worlmian  sitting  at  his  own  grinding  stone,  but  the  other  inmates 
of  the  room  as  well.  In  Sheffield  it  has  been  ascertained^  that  in 
every  1,000  deaths  among  steel  giinders  pulmonary  phthisis  is  the 
cause  of  345  and  other  respiratory  diseases  295 ;  that  is,  collectively, 
pulmonary  diseases  account  for  64  per  cent  of  the  entire  mortality, 
whereas  among  the  adult  population  of  the  country  generally  phthisis 
accounts  for  144  deaths  per  1,000  and  other  respiratory  diseases 
182  or  collectively  32.6  per  cent.  Steel  grinders  die  comparatively 
young.  Dr.  Sinclair  mite,  in  Dangerous  Trades,  page  414,  says 
that  458  grinders  in  every  1,000  die  between  the  ages  of  35  and  55, 
compared  with  261  in  every  1,000  of  the  entire  male  population  of 
the  country.  Only  140  grinders  out  of  every  1,000  reach  the  age  of 
65  and  upward,  whereas  for  every  1,000  of  the  adidt  male  popula- 
tion 391  reach  55  years  and  upward.  Sinclair  U  hite  is  ot  the 
opinion  that  phthisis  'is  not  so  rife  among  steel  grinders  as  formerly 
In  Doctor  Hall's  time  the  average  age  at  death  from  phthisis  was  29 
years ;  at  present  it  is  43.  («) 

With  reference  to  conditions  in  Germany  and  the  remarkable  im- 
provement which  has  followed  the  introduction  of  sanitary  precau- 

« Diseases  of  Occupation,  Thomas  Oliver,  pp.  230,  231,  London,  1908. 
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tions,  rational  methods  of  ventilation,  and  other  means  of  dust 
prevention,  Oliver  holds: 

In  the  town  of  Solingen  and  the  neighborhood  it  is  estimated  tliat 
there  are  29,000  persons  employed  in  makmg  cutlery.  Here  all  sorts 
of  steel  goods  are  made— knives,  forks,  scissors,  and  swords.  A  good 
deal  of  the  work  is  done  by  the  people  in  their  homes,  and  it  is  mter- 
estincr  to  know  that  the  home  industry  is  rather  encouraged  by  the 
local'authority,  which  provides  the  men  with  gas  and  electric  power. 
So  prevalent  is  pulmonary  consumption  among  the  grinders  m  bo- 
lino-en  that  it  has  attracted  the  attention  of  the  Government  Factory 
Department.  In  the  ten  years  1885-1895  72.5  per  cent  of  the  deaths 
among  knife  grinders  in  the  Solingen  district  was  due  to  phthisis, 
against  36.3  per  cent  for  the  rest  of  the  population  over  14  years  of 
age,  and  an  official  examination  showed  that  out  of  1,250  grinders  only 
85  men  were  over  45  years  of  age.  Doctor  Shad  well  speaks  approv- 
ingly of  the  methods  adopted  in  some  of  the  Solingen  factories  to  deal 
with  the  removal  of  dust.  Oldendorf,  in  writing  about  the  grinders 
at  Solingen,  states  that  24.7  per  cent  reached  50  years  of  age  and  3.3 
per  cent  70 ;  that  at  Runsched  33.8  per  cent  reached  50  years  and  8.0 
per  cent  70;  while  at  Ivronenberg  the  numbers  were  32.9  and  8.7, 
respectively.  The  mean  age  at  death  of  grinders  employed  in  the  dry 
methods  was  39.4,  of  workers  in  iron  48.3,  and  of  the  rest  of  the  male 
population  54.4  years.  Taking  all  ages,  the  deaths  from  tuberculosis 
per  100  cases  were  for  grinders  78.3,  iron  workers  59.0,  other  per- 
sons 46.0.  (°) 

A  very  interesting  account  of  the  mortality  of  cutlery  grinders  in 
Solingen  was  also  included  in  the  Report  of  the  Chief  Inspector 
of  Factories  and  "Workshops  of  England  for  1906,  from  which  an 
abstract  is  made  to  emphasize  the  sanitary  and  labor  conditions 
necessary  to  reduce  the  mortality  of  grinders  to  a  minimum : 

The  atmosphere  of  Solingen  is  bright  and  clear.  It  is  seldom  that 
black  smoke  is  seen  escaping  from  the  factory  chimneys.  This  is 
largely  the  result  of  careful  firing  and  the  use  of  coal  briquettes  in- 
stead of  ordinary  coal,  which  avoids  the  use  of  slack  coal.  The  day's 
actual  work  is  nine  hours ;  on  Saturday  work  ceases  at  5.30  p.  m.  The 
factories  in  Solingen  are  said  to  be  marvels  of  order  and  cleanli- 
ness ;  the  floors  are  of  concrete  and  the  air  space  for  each  worker  must 
be  at  least  565  cubic  feet.  All  the  grinding  stones  are  protected  by 
guards.  The  walls  of  the  workrooms  are  limewashed  every  year ;  the 
floors  are  swept  every  evening  and  damp-wiped  once  a  week.  The 
"  rasing  "  of  grindstones  is  never  undertaken  during  working  hours 
except  under  a  stream  of  water  or  unless  the  stone  is  entirely  inclosed 
in  casing  except  at  the  working  place  of  the  rasing  tool.  The  floors 
are  kept  clean  and  provision  is  made  for  the  removal  of  the  dust 
during  grinding.  Cutlery  manufacture  is  recognized  as  a  dangerous 
trade  in  Solingen,  and  in  recent  years  considerable  improvement  has 
taken  place  in  the  means  to  prevent  dust.  In  Solingen  the  grind- 
stones and  polishing  wheels  are  run  toward  the  worker;  in  Shef- 


o  Diseases  of  Occupation,  Thomas  Oliver,  p.  232. 
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field  they  are  run  away  from  the  worker,  so  that  the  dust  has  an 
upward  tendency  and  flies  into  the  room.(") 

The  subject  is  also  considered  in  the  Eeport  of  the  Chief  Inspector 
of  Factories  and  Workshops  for  1907,  in  which  the  rules  or  police 
regulations  governing  the  trade  at  Solingen  are  republished  in  full. 
A  remarkable  improvement  in  the  health  of  the  workmen  has  followed 
the  introduction  of  these  rules. 

The  most  conclusive  mortality  data  of  metal  grinders  are  for  Shef- 
field, England,  and  from  the  annual  reports  of  the  medical  officer  of 
health  are  tabulated  the  deaths  of  grinders  occurring  within  the 
period  1889  to  1906,  including  2,045  deaths  from  all  causes,  of  which 
837  were  from  consumption  and  543  from  respiratory  diseases  other 
than  consumption.  The  data  are  given  in  tabular  form  below,  by 
divisional  periods  of  life,  with  the  resulting  mortality  from  consump- 
tion and  other  respiratory  diseases  at  specified  ages : 

proportionate  mortality  from  consumption  and  from  other  respi- 
ratory diseases  compared  with  th.\t  from  all  causes  among 
grind£:rs,  in  Sheffield,  England,  1889  to  i906,  by  age  groups. 


[From  annual  reports  of  the  Medical  Officer  of  Health,  Sheffield,  England.] 


Deaths 

from  re- 

Deaths  from  con- 

spiratory diseases 

Deaths 

sumption. 

other 

than  con- 

Age  at  death. 

from  all 

sumption. 

causes. 

Number. 

Percent. 

Number. 

Per  cent. 

85 

36 

42.4 

20 

23.5 

25  to  34  years  

246 

135 

54.9 

44 

17.9 

416 

235 

56.5 

69 

16.6 

675 

263 

45.7 

151 

26.3 

452 

139 

30.8 

167 

36.9 

271 

29 

10.7 

92 

33.9 

2,045 

837 

40.9 

543 

26.6 

According  to  this  table,  at  ages  under  25,  of  every  100  deaths  from 
all  causes,  42.4  were  from  consumption,  increasing  to  56.5  at  ages  35 
to  44,  decreasing  subsequently  to  30.8  at  ages  55  to  64,  and  to  10.7  at 
ages  65  or  over.  The  corresponding  mortality  from  respiratory  dis- 
eases other  than  consumption  was  also  excessive  at  every  period  of  life. 

There  are  no  similar  data  for  the  United  States  except  the  indus- 
trial insurance  mortality  statistics  of  grinders,  limited  to  128  deaths 
from  all  causes,  of  which  63,  or  49.2  per  cent,  were  from  consumption. 
Of  the  mortality  of  grinders  from  respiratory  diseases  other  than  con- 
sumption, 15  were  from  pneumonia,  5  from  asthma  and  bronchitis, 
and  2  from  other  respiratory  diseases.  If  the  deaths  from  con- 
sumption and  other  respiratory  diseases  are  combined,  a  total  of  85, 
or  66.4  per  cent  of  the  mortality  of  grinders,  was  from  diseases  of 


a  Report  of  the  Chief  Inspector  of  Factories  and  Workshops,  1906,  pp.  107-: 
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the  lungs  and  air  passages.  The  excess  in  the  mortality  of  grinders 
from  consumption  is  clearly  brought  out  in  the  tabular  presentation 
of  the  proportionate  mortality  from  this  disease  by  divisional  periods 
of  life  compared  with  that  of  all  males  in  the  registration  area  of 
the  United  States :(») 

PROPORTIONATE  MORTALITY  FROM  CONSUMPTION  AMONG  GRINDERS,  1897  TO 
1906,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  THE  REGISTRATION  AREA  OF 
the'  UNITED  STATES,  1900  TO  1906,  BY  AGE  GROUPS. 

[Figures  for  grinders  from  experience  of  an  industrial  insurance  company ;  figures  for 
males  In  registration  area  computed  from  mortality  statistics  of  the  United  States 
census.] 


Age  at  death. 


Deaths  of  grinders, 
1897  to  1906,  due  to— 


AH  causes. 


Consump- 
tion. 


Per  cent  of  deaths 
due  to  consumption 
among— 


Grinders. 


Males  in 
registration 
area,  1900 
to  1906. 


15  to  24  years... 
25  to  34  years... 
35  to  44  years... 
45  to  54  years... 
55  to  64  years... 
65  years  or  over 

Total.... 


7 
24 
38 
30 
20 

9 


4 
17 
24 
12 
5 
1 


57.1 
70.8 
63.2 
40.0 
25.0 
11.1 


27.8 
31.3 
23.6 
15.0 
8.1 
2.7 


128 


63 


49.2 


14.8 


While  according  to  this  table  the  proportionate  consumption  mor- 
tality of  grinders  was  excessive  at  all  ages,  the  excess  was  most  pro- 
nounced at  ages  25  to  34,  when  out  of  every  100  deaths  from  all  causes, 
70.8  were  from  consumption,  against  a  normal  expected  proportion  of 
31.3.  The  data  are  unfortunately  very  limited,  but  they  are  at  pres- 
ent the  only  trustworthy  source  of  information  regarding  the  mor- 
tality of  grinders  in  the  United  States.  The  number  of  deaths  is 
sufficient,  however,  to  warrant  the  conclusion  that  the  mortality  from 
consumption  in  this  occupation  is  very  considerably  above  the  normal 
for  the  general  population. 


POLISHERS. 


The  polishing  of  metal  ware  is  a  widely  diversified  trade,  and  the 
term  "  polisher  "  is  one  of  general  rather  than  of  special  significance. 
Under  the  term  are  included  metal  polishers  and  buffers  working 
upon  steel,  brass,  gold,  and  silverware,  but  no  data  are  available 
which  would  permit  of  a  proper  classification  of  polishers  according 
to  the  metal  or  material  manipulated.  The  health-injurious  effects 
of  this  employment  have  been  recognized  by  all  who  have  written 

"  The  reRistration  area,  from  which  mortality  statistics  were  secured  by  the 
Bureau  of  the  Census,  included  in  1906  about  one-half  (48.8  per  cent)  of  the 
total  estimated  population  of  continental  United  States 
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upon  the  mortality  of  dusty  trades,  and  the  more  important  facts 
are  summarized  by  Arlidge  in  part  as  follows: 

After  being  shaped  and  ground  to  the  required  dimensions,  the 
next  business  is  to  burnish  or  polish  the  articles.  This  is  accom- 
plished by  wheels  covered  by  leather,  and  also  by  a  thick  bundle  of 
linen  rags  cut  and  bound  together  in  the  form  of  a  wheel,  and  which, 
by  rapid  rotation,  assumes  the  character  of  a  solid  mass,  and,  at  the 
same  time,  one  so  soft  as  to  serve  better  than  any  other  contrivance 
for  the  purpose  of  surface  polishing.  To  assist  in  giving  polish  to 
the  articles  made  various  powders  are  employed ;  for  example,  emery, 
whiting,  rouge,  powdered  pumice,  etc.  The  use  of  these  materials 
adds  vastly  to  the  dust  of  the  trade  and  to  its  pernicious  results; 
but  no  data  are  in  existence  to  indicate  what  is  its  share  in  the  causa- 
tion of  disease  as  compared  with  the  dust  of  the  grindstones.  Still, 
no  question  exists  that  these  polishing  powders,  diifering  as  they  do 
among  themselves  in  physical  qualities,  differ  likewise  in  the  range 
of  their  effects  upon  tlae  lungs. 

The  rather  involved  circumstances  affecting  the  polisher's  health 
and  mortality  are  also  discvissed  in  The  Workers  of  the  Nation,  by 
Mr.  Gilson  Willets,  whose  attention  appears  to  have  been  attracted 
by  the  particularly  health-injurious  conditions  of  the  employment, 
and  whose  conclusions  are  decidedly  suggestive : 

Metal  polishers  who  have  reached  the  age  of  40  often  look  like  old 
men.  There  can  hardly  be  found  a  trade  more  deleterious  to  health, 
say  those  who  follow  it.  Among  the  harmful  conditions  may  be 
mentioned  the  liability  of  the  workmen  to  get  their  lungs  full  of 
flying  and  impalpable  dust,  which  is  composed  of  metal,  minerals, 
and  cotton  fiber.  They  are  also,  in  many  cases,  deprived  of  the 
proper  supply  of  light,  and  great  injury  to  the  eyes  thus  arises. 
It  is  not  easy  to  Avear  goggles  or  glasses,  as  the  operator's  sight 
must  be  of  the  keenest  in  order  to  detect  blemishes.  There  are 
laws  for  the  protection  of  this  class  of  workmen,  but  they  are  too 
seldom  employed.  New  York  statutes  require  that  at  each  polishing 
lathe  there  shall  be  an  exhaust  fan  to  carry  off  the  dust,  that  each 
operative  shall  have  250  square  feet  of  air  to  breathe,  and  plenty  of 
light.  It  has  been  claimed  that  not  in  5  per  cent  of  the  shops  do 
these  desirable  provisions  prevail.  A  buffing  wheel,  making  2,600 
revolutions  per  minute,  has  wrecked  many  constitutions.  From  it, 
as  the  polisher  applies  the  metal,  a  cloud  of  dust  arises,  made  of 
particles  of  cloth  and  metal,  and  that  is  what  the  operator  breathes. 
Generally  the  windows  are  hermetically  sealed.  Often  the  walls  and 
floors  are  covered  with  the  accumulation  of  years.  In  the  process  of 
brightening  silver-plated  material  there  is  given  forth  by  the  wheel 
a  cloud  of  dust  of  which  crocus  is  a  large  constituent,  while  from 
the  plating  room  come  fumes  of  nitric  acid.  In  the  process  ot 
polishing  chandeliers  there  is  much  dust  set  free,  which  is  composed 
of  particles  of  brass,  and  permeates  the  air  of  the  shop.  Metal 
polishers  often  do  not  care  to  complain,  because  their  wages  are  high. 
Here  is  a  good  field  for  activity  among  the  factory  inspectors,  who 
should  force  employers  to  maintain  proper  conditions  m  the  shops.  (°) 

oThe  Workers  of  the  Nation,  Vol.  I,  p.  57. 
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More  recent  evidence  has  been  presented  in  the  published  sickness 
and  mortality  experience  of  the  Metal  Polishers'  Union,  regarding 
which  it  has  been  stated  that: 

The  treasury  of  this  union,  in  spite  of  the  fact  that  the  men  are 
steady  and  have  no  special  temptations  to  excess,  was  found  to  be 
constantly  exhausted.  The  reason  is  that  the  death  claims  eat  up  aii 
the  funds.  An  investigation  of  these  claims  showed  that  many  ol 
the  men  were  dying  from  pulmonary  tuberculosis.  There  were  some 
deaths  from  accident,  a  few  suicides,  but  the  rest  were  all  from  pul- 
monary diseases— and  pneumonia  was  very  rare  as  compared  with 
phthisis.  The  statistics  for  the  last  four  years  show  that  m  1903,  45 
metal  polishers  died,  of  whom  43  succumbed  to  some  lung  trouble. 
In  1904  there  were  but  38  deaths  among  the  metal  polishers,  of  which 
only  3  were  due  to  other  causes  than  pulmonary  disease.  In  1905 
there  were  70  deaths  among  the  metal  polishers,  65  of  which  were  due 
to  some  form  of  lung  trouble.  In  New  York  City  a  local  union 
having  170  men  working  exclusively  on  the  precious  metals,  had_  8 
death  claims  in  two  years,  7  being  due  directly  to  tuberculosis,  while 
400  men  employed  in  all  the  other  branches  of  the  same  industry 
have  had  but  3  deaths  from  this  cause  in  the  same  space  of  time. 

A  medical  journal,  commenting  upon  the  above-quoted  facts  at  the 
time  of  their  publication,  argued  very  pointedly  to  the  effect  that — 

It  would  seem  from  these  statistics  that  even  the  cleanest  kinds  of 
dust,  without  a  trace  of  infectious  material  in  them,  may  still  prove 
a  source  of  the  greatest  possible  danger  and  be  the  indirect  cause  of 
tuberculosis.  This  has  been  known  for  some  time,  but  so  startling  a 
confirmation  of  it  is  sure  to  emphasize  the  necessity  for  taking  every 
precaution  for  the  avoidance  of  dust.  Even  what  might  seem  to  be 
the  most  innocuous  of  dirt  particles  may,  when  inspired,  constitute 
foci  of  irritation  in  which  tubercle  bacilli  may  readily  find  a  favor- 
able nidus  for  implantation  and  growth. 

There  are,  unfortunately,  no .  official  vital  statistics  of  polishers 
except  the  recorded  mortality  for  Ehode  Island  for  the  period  1897  to 
1906,  which,  however,  includes  only  42  deaths  of  polishers  from  all 
causes,  but  of  this  number  14,  or  33.3  per  cent,  were  from  consump- 
tion. There  were  4  deaths  from  pneumonia  and  2  from  asthma  and 
bronchitis,  a  total  of  20  deaths  from  diseases  of  the  lungs  and  air 
passages,  or  47.6  per  cent  of  the  mortality  from  all  causes. 

The  Rhode  Island  statistics  are  fully  confirmed  by  the  recorded 
industrial  insurance  mortality  data  of  polishers,  which  includes  279 
deaths  from  all  causes,  of  which  108,  or  38.7  per  cent,  were  deaths 
from  consumption.  Of  the  mortality  of  polishei-s  from  respiratory 
diseases  other  than  consumption,  25  were  from  pneumonia,  5  from 
asthma  and  bronchitis,  and  5  from  other  respiratoi-y  diseases.  If  the 
deaths  from  consumption  and  other  respiratoiy  diseases  are  combined, 
It  is  found  that  51.2  per  cent  of  the  mortality  of  polishers  was  from 
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diseases  of  the  lungs  and  air  passages.  The  excess  in  the  mortality  of 
polishers  from  consumption  is  clearly  brought  out  in  the  tabular 
presentation  of  the  proportionate  mortality  from  this  disease  by 
divisional  periods  of  life : 

PROPORTIONATE  MORTALITY  PROM  CONSUMPTION  AMONG  POLISHERS,  1897 
TO  190G,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  THE  REGISTRATION  AREA 
OF  THE  UNITED  STATES,  1900  TO  1906,  BY  AGE  GROUPS. 

[Figures  for  polistier.s  from  experience  of  an  industrial  insurance  company;  figures  for 
males  in  registration  area  computed  from  mortality  statistics  of  the  United  States  census.] 


Age  at  death. 


15  to  24  years... 
25  to  34  years... 
35  to  44  years... 
45  to  54  years... 
55  to  64  years... 
65  years  or  over 

Total  


Deaths  of  polishers, 
1897  to  1906,  due  to- 


All  causes. 


279 


Consump- 
tion. 


108 


Per  cent  of  deaths 
due  to  consumption 
among — 


Polishers. 


45.8 
56.0 
42.6 
22.9 
21.1 


38.7 


Males  in 
registration 
area,  1900 
to  1906. 


27.8 
31.3 
23.6 
15.0 
8.1 
2.7 


14.8 


While  according  to  this  table  the  proportionate  consumption  mor- 
tality of  polishers  was  excessive  at  all  ages  under  65,  the  excess  was 
most  pronounced  at  ages  25  to  34,  when  out  of  every  100  deaths  from 
all  causes  56  were  from  consumption,  against  a  normally  expected 
proportion  of  31.3.  The  number  of  deaths  of  polishers  included  in 
the  analysis  is  sufficient  to  warrant  the  conclusion  that  the  mortality 
from  consumption  in  this  occupation  is  very  considerably  above  the 
normal  for  the  general  population,  but  below  the  corresponding 
averages  for  grinders. 

TOOL  AND  INSTRUMENT  MAKERS. 

The  manufacture  of  tools  and  instruments  includes  a  large  number 
of  grinders  and  polishers,  but  it  is  not  possible  to  classify  the  occupa- 
tions in  detail.  In  the  United  States  census  statistics  the  industry 
includes  cutlery  manufacture,  while  in  English  mortality  statistics 
the  group  comprehends  tool,  file,  and  saw  makers,  cutlers  and  scissors 
makers,  and  needle  and  pin  makers.  The  statistics  of  1900  for  the 
United  States  return  26,997  males  of  known  ages  15  or  over  em- 
ployed in  this  industry  as  previously  defined,  and  of  this  number  666, 
or  2  5  per  cent,  were  65  years  of  age  or  over.  The  proportion  attain- 
ing to  old  age  was,  therefore,  somewhat  larger  than  expected,  consider- 
ing the  high  rate  of  mortality  of  grinders  and  polishers,  and  others 
employed  in  the  manufacture  of  tools,  instruments,  etc.  A  special 
investigation  into  the  sanitary  conditions  of  this  employment  was 
made  by  the  Massachusetts  state  board  of  health  in  1907,  and  the 
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report  included  a  number  of  very  valuable  and  suggestive  references 
to  conditions  unfavorable  to  health  and  life,  from  which  the  follow- 
ing extracts  are  made : 

From  a  sanitary  point  of  view,  the  one  important  part  of  this  in- 
dustrv  is  the  reduction  of  the  surface  of  the  article  m  process  of  manu- 
facture from  the  roughness  of  the  original  casting  to  the  smoothness 
and  brilliancy  so  necessary  and  desirable  in  the  finished  product. 
This  involves  successive  treatment  by  wet  grinding,  dry  grinding  on 
emery  and  corundum  wheels,  and  polishing  with  rouge  on  bulling 
wheels.  Each  of  these  processes,  even  that  of  wet  grinding  on  large, 
coarse,  and  finer  stones,  causes  to  be  cast  into  the  air  large  amounts  of 
fine  dust,  made  up  of  very  fine  particles  of  steel  and  of  the  abrasive 
substance.  In  establishments  properly  equipped  and  conducted,  pro- 
vision is  made  to  reduce  the  danger  of  this  dust  to  a  minimum  by 
means  of  hoods  connected  with  a  system  of  exhaust  fans  or  blowers. 
In  spite  of  the  precautions  taken  to  protect  their  health,  a  very  large 
proportion  of  grinders  recklessly  remove  the  hoods,  and  thus  expose 
themselves  unnecessarily  to  this  especially  dangerous  form  of  dust. 
They  assert  that  they  prefer  freedom  of  movement  with  dust  to  the 
protection  afforded  by  hoods. 

The  workmen  are  not,  as  a  class,  long  lived ;  indeed,  the  nature  of 
the  work  is  not  compatible  with  longevity,  and  a  person  entering  upon 
it  in  middle  life  is  unlikely  to  follow  it  many  years.  Whatever  the 
age  at  which  the  trade  is  taken  up,  a  man  in  sound  health  who  has 
followed  it  a  few  years  is  an  acknowledged  rarity.  A  study  of  the 
death  returns  of  the  city  of  Northampton,  which  is  one  of  the  centers 
of  this  industry,  for  the  past  twelve  years,  yields  facts  which  can  be 
interpreted  in  only  one  way.  During  this  period  tuberculosis  is  given 
as  the  cause  of  death  in  no  less  than  54.5  per  cent  of  those  whose  oc- 
cupation is  indicated  by  "  grinder  "  or  "  polisher,"  and  in  45.4  per 
cent  of  those  designated  generally  as  "  cutlers,"  and  of  the  latter 
36.4  died  of  pneumonia.  Taken  together,  the  "  grinders,"  "  polish- 
ers "  and  "  cutlers  "  returns  show  that,  during  this  period,  diseases  of 
the  lungs  were  responsible  for  72.73  per  cent  of  their  mortality.  As 
was  shown  in  the  preliminary  report  on  this  industry,  the  tuberculosis 
death  rate  for  cutlers  in  Northampton  is  four  times  as  high  as  that 
for  the  entire  adult  male  population. 

A  serious  problem  in  the  cutlery  and  tool  industry  is  how  to  se- 
cure effective  ventilation,  and  many  of  the  factories  and  workshops 
inspected  were  found  to  be  seriously  defective  in  this  respect.  A 
large  proportion  of  the  worlmien,  including  many  young  boys,  are 
exposed  to  considerable  dust,  chiefly,  of  course,  in  the  grinding  and 
polishing  departments.  Wliile  much  has  been  done  to  improve  the 
sanitary  conditions  by  artificial  ventilation,  there  has  been  but  a  very 
languid  cooperation  on  the  part  of  the  operatives  themselves,  and 
many,  in  fact,  are  interfering  with  the  arrangements  made  for  their 
protection  to  the  extent  of  removing  the  hoods  and  exhaust  pipes 
installed  for  the  purpose  of  removing  the  dust. 

The  United  States  census  vital  statistics  do  not  include  the  mortal- 
ity of  tool  and  instrument  makers,  and  the  only  official  statistics  are 
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those  of  the  state  board  of  health  of  Ehode  Island.  During  the 
decade  1897  to  1906  there  were  recorded  in  Khode  Island  44  deaths  of 
tool  makers  from  all  causes,  and  of  this  number  9,  or  20.6  per  cent, 
were  from  consumption,  and  5,  or  11.4  percent,  from  other  respiratory- 
diseases.  The  total  mortality  from  diseases  of  the  lungs  and  air 
passages  was  14,  or  31.9  per  cent,  against  an  expected  percentage  of 
30.3  for  all  occupied  males  in  Rhode  Island.  Fortunately  there  are 
more  conclusive  data  regarding  this  occupation.  The  most  valuable 
official  statistics  are  those  for  England  and  Wales,  published  at 
decennial  intervals  in  the  supplements  to  the  reports  of  the  registrar- 
general  of  births,  marriages,  and  deaths.  Only  two  comparatively 
recent  investigations  are  here  referred  to.  The  first  of  these,  for  the 
three  years  ending  with  1892,  included  2,629  deaths  from  all  causes, 
of  which  605,  or  20  per  cent,  were  from  consumption.  Of  diseases 
of  the  respiratory  system  other  than  consumption,  384  deaths  were 
from  bronchitis,  286  from  pneumonia,  and  78  from  other  diseases  of 
this  group,  a  total  of  748,  or  29.6  per  cent,  of  the  mortality  from  all 
causes.  Combining  the  mortality  from  consumption  and  other  res- 
piratory diseases,  it  is  found  that  49.5  per  cent  of  the  deaths  of  tool 
and  instrument  makers,  as  previously  defined,  were  from  diseases  of 
the  lungs  and  air  passages. 

The  most  recent  English  mortality  statistics  of  tool  and  cutlery 
manufacture  are  for  the  three  yeai'S  ending  with  1902,  referred  to  in 
the  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar- 
General,  in  part  as  follows : 

In  the  occupation  as  a  whole  the  mortality  at  ages  under  25  is 
below  the  standard  for  occupied  and  retired  males;  but  among  file 
makers  the  death  rate  at  these  ages  exceeds  the  standard.  Beyond 
age  26  the  mortality  in  the  whole  occupation,  as  well  as  among  cutlers 
and  file  makers,  considerably  exceeds  the  standard.  At  ages  45  to  65 
years  the  death  rate  among'  cutlers  is  72  per  cent  and  that  of  file 
makers  is  84  per  cent  above  the  average.  Within  the  main  working 
period  of  life  the  comparative  mortality  figure  for  the  whole  occupa- 
tion is  1,315,  or  31  per  cent,  above  the  standard.  The  mortality  from 
lead  poisoning  is  nine  times  and  that  from  phthisis  is  nearly  double 
the  standard,  and  these  workers  suffer  excessively  from  nervous,  cir- 
culatory, respiratory,  and  urinary  diseases.  On  the  other  hand,  the 
mortality  from  alcoholism  and  liver  disease  and  from  accident  is 
about  half  the  average.  Among  cutlers  and  file  makers  the  compara- 
tive mortality  figures  considerably  exceed  the  average  for  the  entire 
occupation,  the  figure  for  the  former  being  56  per  cent  above  the 
standard  for  all  occupied  and  retired  males,  while  that  for  the  latter 
is  69  per  cent  in  excess.  Indeed,  these  two  occupations  appear  to  be 
the  most  unhealthy  in  the  whole  gi-oup  of  workers  in  'uetal.  It 
should  be  mentioned  in  this  place  that  the  occupation  of  file  maker  is 
one  that  is  specially  liable  to  lead  poisoning,  the  mortality  figure  for 
plumbism  being  no'less  than  56,  whilst  among  all  occupied  and  retired 
ma]e.s  the  mortality  is  represented  by  unity. 
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File  makei-s  experience  more  than  twice  the  average  mortality  from 
nervous  diseases  and  nearly  four  times  the  average  from  Bright  s 
disease,  but  cutlers  experience  comparatively  little  excess  of  mortality 
from  either  of  these  causes.  In  both  industries  the  mortality  from 
phthisis  is  enormous,  the  figure  for  cutlers  being  nearly  three  times 
and  that  for  file  makers  more  than  twice  the  standard,  and  m  both 
occupations  the  mortality  from  respiratoiy  diseases  approaches 
double  the  standard.  Both  these  workers,  however,  experience  a  low 
mortality  from  influenza,  from  alcoholism  and  liver  disease,  and  from 
accident,  while  among  file  makers  the  mortality  from  cancer  is  also 
less  than  normal. 

The  English  occupation  mortality  statistics  for  men  employed  at 
tool,  instrument,  and  cutlery  making  are  quite  conclusive  of  the  more 
or  less  unfavorable  effects  of  this  industry  on  health.  In  the  table 
which  follows  a  comparison  is  made  of  the  mortality  from  all  causes 
among  men  in  this  group  with  occupied  males  generally,  and  the  re- 
sult is  decidedly  suggestive  of  conditions  in  this  trade  more  or  less 
unfavorable  to  life  and  health,  but  in  particular  at  ages  45  or  over, 
when  the  general  mortality  of  this  class  exceeds  the  general  average 
by  from  8.24  to  12.26  per  1,000. 

MORTALITY  FROM  ALL  CAUSES  AMONG  TOOL,,  INSTRUMENT,  AND  CUTLERY 
MAKERS,  COMPARED  WITH  THAT  OF  ALL  OCCUPIED  MALES  IN  ENGLAND 
AND  WALES,  1900  TO  1902,  BY  AGE  GROUPS. 

[From  Part  II,  Supplement  to  the  Sixty-tifth  Annual  Report  of  the  Registrar-General 
of  Births,  Deaths,  and  Marriages  in  England  and  Wales.] 


Age  at  death. 


15  to  19  years... 
20  to  24  years... 
25  to  34 years... 
33  to  44  years. . . 
45  to  54  years. . . 
55  to  64  years... 
65  years  or  over 


Death  rate  for  tool,  instrument,  and 
cutlery  makers. 


Death  rate 
per  1,000 

for  all 
occupied 
males. 

Rate  per 
1,000. 

Greater  (+) 
or  less  (— ) 
than  rate 

for  all 
occupied 
males. 

Ratio  to 
rate  for  all 
occupied 
males. 

2.  44 

2.09 

-  0.35 

IG 

4.41 

3.32 

-  1.09 

75 

C.Ol 

6.32 

+  .31 

lOii 

10.22 

13.65 

+  3.43 

134 

17.73 

25. 97 

+  8.24 

1/.6 

31.01 

42.05 

+  11.04 

136 

88.39 

100.65 

+  12.26 

114 

The  preceding  table  is  self-explanatory  and  requires  no  further  com- 
ment. A  more  extended  comparison  is  made  in  the  next  table,  in  which 
the  mortality  of  tool,  instrument,  and  cutlery  makers  from  consump- 
tion and  other  respiratory  diseases  is  compared  with  the  normaL 
mortality  of  occupied  males  from  these  diseases,  by  divisional  periods 
of  life.    The  comparison  shows  that  at  ages  20  or  over  the  mortality 

"  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar-Gen- 
eral of  Births,  Deaths,  and  Marriages  in  England  and  Wales,  pp.  Ixix,  Ixx. 
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from  consumption  is  excessive  among  tool,  instrument,  and  cutlery- 
makers,  but  decidedly  so  at  ages  35  to  64,  inclusive.  The  table  further 
shows  that  the  mortality  from  other  respiratory  diseases  is  excessive 
among  men  in  this  class,  but  decidedly  so  at  ages  45  or  over,  reaching 
the  highest  rate  at  ages  65  or  over,  when  the  excess  is  7.69  per  1,000. 
The  two  tables,  derived  from  English  experience,  fully  confirm  the 
previous  conclusion  that  the  mortality  of  tool,  instrument,  and  cutlery 
makers  is  excessive  when  comparison  is  made  with  the  normal  mor- 
tality of  occupied  males  generally  and  that  this  excess  is  largely 
because  of  a  high  degree  of  consumption  frequency,  particularly  at 
ages  25  to  64,  when  the  excess  is  from  0.91  to  4.09  per  1,000.  The  table 
which  follows  requires  no  further  comment  and  is  otherwise  self- 
explanatory  : 

MORTALITY  FROM  CONSUMPTION  AND  FROM  OTHER  DISEASES  OF  THE  RES- 
PIRATORY SYSTEM  AMONG  TOOL,,  INSTRUMENT,  AND  CUTLERY  MAKERS, 
COMPARED  WITH  THAT  OF  ALL  OCCUPIED  MALES  IN  ENGLAND  AND  WALES, 
1900  TO  1902,  BY  AGE  GROUPS. 


[From  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar-General 
of  Births,  Deaths,  and  Marriages  in  England  and  Wales.] 


Mortality  from  consumption. 

Mortality  from  other  diseases  of  the  respi- 
ratory system. 

Age  at  death. 

Death 

Death  rate  for  tool,  instrument, 
and  cutlery  makers. 

Death 

Death  rate  for  tool,  instrument, 
and  cutlery  makers. 

rate  per 
1,000  for 

all 
occupied 
males. 

Rate  per 
1,000. 

Greater  (+) 
or  less  (— ) 
than  rate 

for  all 
occupied 
males. 

Ratio  to 
rate  for 
all 

occupied 
males. 

rate  per 
1,000  for 

all 
occupied 
males. 

Rate  per 
1,000. 

Greater 
or  less  (— ) 
than  rate 

for  all 
occupied 
males. 

Ratio  to 
rate  for 
all 

occupied 
males. 

15  to  19  years  . 
20  to  24  years, . . ,  . 

25  to  34  years  

35  to  44  years 
45  to  54  years. . . 

65  to  64  years  

65  years  or  over... 

0.54 
1.55 
2.03 
2.  74 
3.04 
2. 16 
1.11 

0. 17 
1.57 
2. 94 
5.90 
7. 13 
5.26 
1.97 

-0.37 
+  .02 
+  .91 
-1-3. 16 
-1-4.09 
-1-3.10 
-1-  .86 

31 
101 
145 
215 
235 
244 
177 

0. 24 
.48 
.77 
1.66 
3.32 
6.54 
17.77 

0.23 
.56 
1.14 
2.01 
5.40 
10.42 
25.46 

-0.01 
-1-  .08 
+  .37 
-1-  .35 
-t-2. 08 
-1-3.88 
-1-7.69 

96 
117 
148 
121 
163 
159 
143 

The  recorded  industrial  insurance  mortality  statistics  of  tool  and 
instrument  makers  include  303  deaths  from  all  causes,  of  which  101, 
or  33.3  per  cent,  were  fi'om  consumption.  Of  the  mortality  of  tool 
and  instrument  makers  from  other  respiratory  diseases,  25  were  from 
pneumonia,  9  from  asthma  and  bronchitis,  and  5  from  less  frequent 
respiratory  diseases.  If  the  deaths  from  consumption  and  other 
respiratory  diseases  are  combined,  it  is  found  that  46.3  per  cent  of  the 
mortality  of  tool  and  instrument  makers  was  from  diseases  of  the 
lungs  and  air  passages.  The  excess  in  the  consumption  mortality  of 
tool  and  instrument  makers  is  still  more  clearly  brought  out  in  the 
tabular  presentation  of  the  proportionate  mortality  from  this  disease 
by  divisional  periods  of  life.    Wliile  the  consumption  mortality  of 
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tool  and  instrument  makers  was  excessive  at  all  ages,  the  excess  was 
most  pronounced  at  25  to  34,  when  out  of  every  100  deaths  from  all 
causes  59.3  were  from  consumption,  against  a  normal  expected  pro- 
|)()rtion  of  31.3.  The  analysis  of  the  consumption  mortality  of  tool 
and  instrument  makers  in  detail  is  set  forth  in  the  table  below: 

PROPORTIONATE  MORTALITY  FROM  CONSUMPTION  AMONG  TOOL  AND  INSTRU- 
METiT  MAKERS,  1S97  TO  1906,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  THE 
REGISTRATION. AREA  OF  THE  UNITED  STATES,  1900  TO  1906,  BY  AGE  GROUPS. 

r  Figures  for  tool  and  instrument  makers  from  experience  of  an  industrial  insurance 
company  ;  figures  for  males  in  registration  area  computed  from  mortality  statistics  ol 
the  United  States  census.] 


Age  at  death. 


15  to  24  years. . . 
!5  to  34  years... 
■i5  to  44  years... 
15  to  54  years... 
55  to  64  years. . . 
55  years  or  over 

Total  


Deaths  of  tool  and  in- 
strument makers, 
1897  to  1906,  due  to- 

Per  cent  of  deaths  due 
to  consumption 
among — 

All  causes. 

Consump- 
tion. 

Tool  and 
instrument 
makers. 

Males  in 
registration 
area,  1900 
to  1906. 

40 
59 
68 
56 
32 
48 

13 
35 
24 
21 
4 
4 

32.5 
59.3 
35.3 
37.5 
12.5 
8.3 

27.8 
31.3 
23.6 
15.0 
8.1 
2.7 

303 

101 

33.3 

14.8 

The  preceding  observations  and  statistical  data  fully  confirm  the 
conclusion  that  tool  and  instrument  makers,  including  under  this  term 
many  similar  employments,  but  in  particular  the  manufacture  of  cut- 
(lery  inclusive  of  grinding  and  polishing,  represent  a  trade  subject  to 
(decidedly  health-injurious  circumstances  which  are  responsible  for 
the  comparatively  high  degree  of  consumption  frequency  disclosed 
bj  both  the  general  vital  statistics  of  the  occupation  and  the  observed 
mortality  of  this  class  in  industrial  insurance  experience. 


JEWELERS. 


The  manufacture  of  jewelry  in  all  its  branches  involves  a  large 
variety  of  manipulations,  including  the  melting  and  refining  of  small 
c[uantities  of  the  precious  metals,  and  the  handling,  shaping,  cutting, 
and  polishing  of  precious  stones.  An  important  part  of  the  indus- 
try is  engraving  and  die  cutting,  which,  however,  for  the  present 
purpose,  is  separately  considered  as  a  well-defined  occupation,  and 
although  often  included  with  jewelers,  it  is  equally  often  included 
with  printers  and  compositors.  Most  of  the  articles  made  by  jewelers 
are  of  small  dimensions,  such  as  chains,  rings,  brooches,  pins,  and 
buckles,  which  require  painstaking  care  in  handling  and  continuous 
3ye-straining  attention  in  shaping  and  polishing.    Aside  from  the 
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use  of  gold  and  silver,  many  other  metals  and  mineral  substances  are 
employed,  such  as  jet,  coral,  tortoise,  bone,  ivory,  etc.  Zinc  is  also 
extensively  used  as  an  alloy  and  for  coloring  purposes.  The  gems 
require  to  be  cut  with  extreme  care,  and  the  work  of  the  diamond 
polisher  and  lapidary  constitutes,  next  to  the  gold  and  silver  smith, 
important  separate  branches  of  the  trade.  The  manufacture  of 
artificial  gems,  made  of  a  paste,  chiefly  of  a  vitreous  substance  pre- 
pared from  rocks  and  crystals  or  flint  powder,  subsequently  treated 
with  nitric  acid  with  lead  and  borax  as  a  flux,  forms  another  im- 
portant subdivision  of  the  industry. 

The  work  of  the  jeweler  is  naturally  an  indoor  occupation,  involv- 
ing a  stooping  position,  much  like  that  of  the  engraver.  The  work- 
shops are  generally  small  and  the  ventilation  is  usually  poor.  The 
dust  generated  in  the  process  of  hammering,  cutting,  shaping,  grind- 
ing, polishing,  etc.,  is  considerable,  but  very  minute,  and  not  easily 
observed.  The  dust  accumulations  are  preserved  and  sold  to  refining 
plants,  for  remelting  and  the  recovery  of  precious  substances.  The 
health  problem  is  complicated  by  the  universal  use  of  blow-pipe 
apparatus  and  of  gas  for  heating  purposes.  In  large  factories  the  use 
of  machinery  is  increasing,  but  chiefly  in  connection  with  the  manu- 
facture of  imitation  jewelry  and  stones. 

The  unhygienic  condition  of  many  jewelry  workshops  and  the  gen- 
eral effect  of  this  employment  on  .health  were  discussed  at  some  length 
in  an  early  treatise  by  Thackrah,  from  which  is  quoted  the  following : 

The  jewelers'  workrooms  are  generally  crowded,  and  the  atmos- 
phere consequently  fouled  by  respiration,  animal  effluvia,  and  the 
smoke  of  lamps,  as  well  as  by  the  specific  exhalations  of  the  manu- 
facture. Its  temperature  is  generally  raised,  and  in  summer  the  heat 
is  excessive.  The  labor  is  light,  but  the  confinement  to  a  leanmg 
posture,  with  the  head  much  depressed,  and  the  elbows  generally  fixed 
to  the  sides  of  the  trunk,  for  ten,  fourteen,  or  sixteen  hours  a  day,  is 
irksome  and  injurious.  Intemperance  is  general,  and  dram  drinking 
especially  prevalent.  The  disorders  of  which  jewelers  principally 
complain  are  pains  and  soreness  of  the  chest,  disorders  of  the  stomach 
and  liver,  and  plethoric  affections  of  the  head.  They  enter  the  employ 
about  13  or  14  years  of  age  and  are  obliged  to  abandon  it  generally  at 
45  to  50.  (°) 

Thackrah  continues  that  "  an  old  jeweler  is  seldom  to  be  found,  and 
leaving  work,  they  seem  to  leave  the  world  as  well."  That  this  rather 
unfavorable  view  regarding  the  health  conditions  in  the  jewelers' 
trade  is  not  exaggerated  is  made  evident  by  the  fairly  trustworthy 
vital  statistics  of  the  trade.  The  English  mortality  data  of  jewelers 
and  allied  occupations  for  the  three  years  ending  with  1902,  include 
2,823  deaths  from  all  causes,  of  which  598,  or  21.2  per  cent,  were  fi-om 

"Effects  of  Arts,  Trades,  and  Professions  on  Health  and  Longevity.  C.  Tur- 
ner Thackrali,  London,  1832,  p.  115. 
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consumption.  In  addition  to- a  high  mortality  from  consumption 
there  were  164  deaths  from  bronchitis  and  247  from  other  respiratory 
diseases,  a  total  of  1,009  deaths,  or  35.7  per  cent,  from  diseases  of  the 
lungs  and  air  passages  in  the  mortality  from  all  causes.  («) 

In  Ehode  Island  the  jewelry  industry  has  attained  to  very  large 
proportions,  constituting  one  of  the  most  important  industries  m 
that  State.  During  the  ten  years  ending  with  1906  the  number  of 
deaths  of  jewelers  recorded  was  557  from  all  causes,  and  of  this 
niunber  173,  or  31.1  per  cent,  were  from  consumption,  and  51,  or  9.2 
per  cent,  fi'om  other  respiratory  diseases;  of  the  total  mortality, 
therefore,  224  deaths,  or  40.3  per  cent,  were  from  diseases  of  the  lungs 
and  air  passages.  No  corresponding  information  is  available  for 
other  States,  but  in  Massachusetts  an  investigation  was  made  in  1907 
into  the  hygiene  of  this  trade  under  the  direction  of  the  state  board 
of  health,  the  results  of  which,  however,  were  rather  inconclusive. 
The  opinion  arrived  at  regarding  the  relation  of  this  employment  to 
health  was  a  rather  favorable  one,  it  being  stated  that  in  general  the 
appearance  of  the  employee  "  is  healthy  and  many  who  have  followed 
the  industry  for  twenty  or  more  years  speak  of  the  work  as  being 
entirely  consistent  with  good  health."  This  favorable  opinion,  how- 
ever, may  be  called  into  question  in  view  of  the  very  high  j)ropor- 
tionate  mortality  from  consumption  among  jewelers  and  others 
employed  in  the  jewelers'  trade.  In  amplification  of  the  previous 
reference  to  the  Rhode  Island  statistics,  it  may  be  stated  that  during 
the  half  century  ending  with  1902,  1,252  deaths  of  jewelers  were 
recorded,  of  which  480,  or  38.3  per  cent,  were  from  consumption. 
There  were  also  80  deaths  from  jDneumonia,  18  from  asthma  and 
bronchitis,  or  a  total  of  578  deaths,  or  46.2  per  cent,  from  diseases 
of  the  lungs  and  air  passages  in  the  mortality  from  all  causes. 

The  recorded  mortality  of  jewelers  in  industrial  insurance  experience 
includes  403  deaths  from  all  causes,  of  which  113,  or  28  per  cent,  were 
from  consumption.  Of  the  mortality  of  jewelers  from  other  respira- 
tory diseases,  37  were  from  pneumonia,  10  from  asthma  and  bron- 
chitis, and  2  from  other  respiratory  diseases.  The  deaths  from  con- 
sumption and  other  respiratory  diseases  combined  show  that  40.2 
per  cent  of  the  mortality  of  jewelers  was  from  diseases  of  the  lungs 
and  air  passages.  The  excess  in  the  consumption  mortality  of  jewel- 
ers is  still  more  clearly  brought  out  in  the  tabular  presentation  of  the 
proportionate  mortality  from  this  disease  by  divisional  periods  of  life. 
While  the  consumption  mortality  of  jewelers  was  excessive  at  all 
ages,  the  excess  was  most  pronounced  at  25  to  34,  when  out  of  every 

"The  English  data  include  watch  and  clock  makers,  makers  of  scientific 
Instniments,  and  other  more  or  less  closely  allied  trades.    For  this  reason  the 
English  statistics  are  not  strictly  comparable  with  other  data  for  jewelers  and 
are,  not,  therefore,  presented  here  in  tabular  form. 
63675— No.  70—09  3 
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100  deaths  from  all  causes  59.5  were  from  consumption,  against  a 
normal  expected  proportion  of  31.3.  The  analysis  of  the  consumption 
mortality  of  jewelers  in  detail  is  set  forth  in  the  following  table: 

PROPORTIONATE  MORTALITY  FROM  CONSUMPTION  AMONG  JEWELERS,  1897 
TO  1906,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  THE  REGISTRATION  AREA 
OF  THE  UNITED  STATES,  1900  TO  1906,  BY  AGE  GROUPS. 

[Figures  for  jewelers  from  experience  of  an  industrial  insurance  company  ;  figures  for 
males  in  registration  area  computed  from  mortality  statistics  of  the  United  States 
census.] 


Age  at  death. 

Deaths  of  jewelers,  1897 
to  1906,  due  to- 

Per  cent  of  deaths  due 
to  consumption  among — 

All  causes. 

Consumi)- 
tlon. 

Jewelers. 

Males  in 
registra- 
tion area, 
1900  to  1906 

60 
74 
50 
59 
77 
83 

24 
44 
22 
13 
7 
3 

40.0 
59.5 
44.0 
22.0 
9.1 
3.6 

27.8 
31.3 
23.6 
15.0 
8.1 
2.7 

Total  

403 

113 

28.0 

14.8 

The  preceding  observations  and  statistical  data  confirm  the  con- 
clusion that  jewelers  as  a  class  are  subject  to  an  excessive  mortality 
from  consumption,  but  in  particular  at  ages  25  to  34,  and  that  this 
excess  is  in  a  large  measure  the  result  of  health-injurious  circum- 
stances connected  with  the  employment. 

MANUFACTURE  OF  GOLD  LEAF. 

The  work  of  the  gold  leaf  beater  is  nearly  all  hand  work,  excepting 
in  the  operation  of  the  rolling  machines.  The  trade  is  carried  on 
to-day  in  practically  the  same  manner  as  in  ancient  times.  The 
weight  of  the  hammer  used  will  average  18  pounds,  which  is  more 
than  that  of  the  hammer  used  by  the  average  blacksmith.  Girls,  as 
a  rule,  are  employed  in  connection  with  the  less  arduous  operations 
and  the  final  packing  of  the  gold  leaves  in  boxes  and  packages.  The 
tissue  used  in  connection  with  this  process  is  coated  with  red  chalk, 
the  dust  of  which,  of  course,  enters  into  the  atmosphere  of  the  rooms, 
usually  badly  ventilated.  One  of  the  chief  difficulties  in  connection 
with  ventilation  is  the  fact  that  the  slightest  draft  of  air  will  carry 
the  scrap  of  gold  leaf  from  one  anvil  to  another  and  make  packing 
operations  difficult  or  impossible.  Evidence  that  the  fine  particles 
of  gold  enter  the  atmosphere  is  found  in  the  fact  that  workmen 
with  beards  turn  in  less  waste  gold  than  clean-shaven  workmen,  and 
they  are  now  required  to  wash  themselves  before  leaving  the  shop,  the 
water  being  filtered  for  the  recovery  of  the  metal  contained  therein. 
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Thackrah,  writing  in  1832,  held  that  gold-beating  must  be  con- 
sidered a  distinct  employment,  aside  from  the  metal  trade  generally. 
Gold-beaters  are  about  half  the  day  engaged  in  beating  the  metal 
with  heavy  hammers  and  the  rest  in  spreading  the  gold  leaf  on  paper. 
By  this  change  in  employment  the  process  affords  an  excellent  alter- 
nation of  labor  and  comparative  rest.  In  his  opinion,  the  men  were 
not  exposed  to  health-injurious  conditions  and  were  generally  healthy 
and  robust.  («)  It  is  difficult,  however,  to  accept  these  conclusions 
in  their  entirety.  The  work  of  the  gold-beater  is  carried  on  in  rooms 
the  air  of  which  is  more  or  less  contaminated  and  where  proper  pro- 
vision for  ventilation  is  extremely  difficult,  if  not  impossible.  The 
work  is  commenced  at  rather  early  ages  and  quite  a  considerable 
proportion  of  young  persons  are  employed.  Whether  gold  dust  is 
itself  injurious  has  never  been  scientifically  determined,  but  it  is 
quite  probable  that  it  is  less  injurious  than  other  metallic  dust. 

There  are  no  general  vital  statistics  for  this  occupation  other  than 
the  published  industrial  insurance  mortality  experience  data  and 
these  are  limited  to  only  25  deaths  from  all  causes.  Of  this  number  7 
were  from  consumption  and  5  from  pneumonia  and  other  respiratory 
diseases.  For  all  ages  28  per  cent  of  the  deaths  were  from  consump- 
tion, and  at  25  to  34  the  proportionate  mortality  from  this  disease  was 
50  per  cent.  The  very  limited  number  of  observed  cases  does  not 
warrant  a  final  conclusion,  but  the  statistical  evidence  would  seem 
to  confirm  the  view  that  the  consumption  mortality  in  this  occupa- 
tion is  above  the  average.  The  sanitary  problems  in  this  industry 
are  complicated  by  the  fact  that  the  work  is,  as  a  rule,  carried  on  in 
small  shops,  to  which  it  is  most  difficult  to  apply  rational  principles 
of  factory  legislation. 

BRASS  WORKERS. 

Brass  workers,  exclusive  of  brass  polishers  and  buffers,  who  have 
been  separately  considered,  constitute  a  large  group  of  widely  diversi- 
fied and  often  quite  unlike  employments.  Brass  casting,  founding, 
and  molding  are  arduous  occupations  exposing  to  the  inhalation  of 
considerable  quantities  of  mineral  dust  more  or  less  mixed  with 
metallic  ingredients.  Wliether  brass  dust,  as  such,  is  more  injurious 
than  the  dust  of  iron  and  steel,  for  illustration,  has  not  been  deter- 
mined. In  the  evidence  submitted  to  the  Departmental  Committee  on 
Compensation  for  Industrial  Diseases  by  the  National  Society  of  Amal- 
gamated  Brass  Workers, (")  including  about  7,000  members,  it  was 

"Effects  of  Arts,  Trades,  and  Professions  on  Health  and  Longevity  bv 
C.  Turner  Thackrah,  1832,  p.  48. 

f  Mlnntes  of  Evidence,  Departmental  Committee  on  Compensation  for  Indus- 
trial Diseases,  1906,  p.  75  et  seq. 
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stated  that  about  2,000  of  these  were  engaged  in  casting.  The  trade 
was  said  to  be  divided  into  pattern  making,  chasing,  casting,  fin- 
ishing, burnishing,  polishing,  and  putting  together.  The  correspond- 
ing classification  of  the  trade  in  the  United  States  follows  practically 
similar  lines.  (°)  Of  the  groups  mentioned,  casting  and  founding  were 
considered  the  most  injurious  to  health.  Burnishing  was  held  to  be 
less  injurious  than  polishing,  but  the  so-called  putting  together  was 
stated  to  be  decidedly  unhealthful  on  account  of  the  use  of  white  lead. 
Evidently,  in  so  diversified  a  trade  the  degree  of  dust  exposure  must 
vary  widely,  and  at  best  the  degree  of  injury  can  only  be  measured 
approximately  upon  the  basis  of  more  or  less  indefinite  mortality 
data.  The  exposure  of  brass  workers  to  dust  inhalation  is  only  one 
of  a  number  of  specific  factors  in  the  trade  decidedly  injurious  to 
health  and  life,  and  of  these  mention  may  be  made  of  the  exposure 
to  fumes  and  vapors  generated  in  the  smelting  processes.  Brass 
founder's  ague  is  a  well-defined  occupation  disease,  the  symptoms 
of  which  are  tightness  of  the  chest  with  indefinite  nervous  sensation, 
followed  by  fever  and  previous  sweating.  Zinc  and  other  fumes  in- 
haled are  the  chief  causes  of  this  ailment,  and  it  is  quite  probable  that 
the  lung  injury  resulting  from  the  inhalation  of  fine  particles  of 
metallic  dust  is  a  material  contributory  cause  in  brass  founder's  ague. 
Arlidge,  in  summing  up  the  views  of  other  authorities  on  brass 
workers'  disease,  j)oints  out  that — 

Besides  brass  founding,  there  are  other  departments  in  the  brass- 
working  business  that  are  damaging  to  health ;  and  chiefly  so  by 
reason  of  the  dust  produced.  These  branches  are  brass  casting, 
turning,  filing,  and  polishing.  The  soft  nature  of  brass  is  opposed 
to  the  development  of  veiy  fine  and  acuminated  particles,  and  its 
weight  to  its  rising  very  freely  and  to  its  diffusion  in  the  air.  Never- 
theless, those  turning  and  filing  it  show  clearly,  by  their  clothes  and 
hair,  that  it  is  largely  dispersed ;  the  latter  getting  green,  as  happens 
with  brass  founders.  The  inhalation  of  brass  dust  operates  m  simi- 
lar fashion  to  that  seen  in  connection  with  other  metallic  dusts,  pro- 
voking bronchial  catarrh,  which  advances  to  bronchitis  and  ends  m 
fibrosis.  It  is  reported  by  some  writers  that  phthisis  is  unusually 
prevalent,  but  no  reliable  statistics  are  available  to  support  this 
statement. 

More  recent  investigations  in  England  fully  confirm  these  earlier 
conclusions.  In  1894  a  departmental  committee  was  appointed  by  the 
secretary  of  state  to  report  upon  the  conditions  of  work  as  affecting 
the  health  of  operatives  in  the  manufacture  of  brass  and  kindred 
amalgams.  In  its  report,  which  was  published  in  1896,  the  commit- 
tee stated  as  the  result  of  its  investigation,  first,  that  brass  workere 
as  a  class  were  extensively  liable  to  diseases  of  the  respiratory  or- 


oThe  number  of  brass  workers  in  the  United  States  in  1900  was  26,760, 
of  tbis  number  890  were  women. 
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gans,  and,  second,  that  brass  founder's  ague,  so  called,  was  found  to 
result  from  the  inhalation  of  fumes  given  off  by  the  molten  brass  at 
the  time  of  pouring,  but  in  a  less  degree  it  was  attributed  to  the 
contamination  of  the  workers'  food  by  the  fumes,  and  that  this 
danger  was  in  proportion  to  the  amount  of  zinc  used  in  the  alloy. 
The  subject  was  also  reported  upon  in  much  detail  in  the  Eeport  of 
the  Chief  Inspector  of  Factories  and  Workshops  for  the  year  1905. 
From  this  report  the  following  suggestive  extracts  are  made : 

Altogether  some  500  brass  workers  were  examined,  and  in  addition 
to  the  filling  in  by  each  one  of  them  of  the  appended  form,  note  was 
made  of  the  height,  weight,  chest  measurement,  and  strength  of 
grasp;  the  heart,  lungs,  gums,  and  teeth  were,  whenever  practicable, 
examined,  and  the  condition  as  to  anemia,  paresis,  general  health, 
and  prevalence  of  brass  founder's  ague  was  determined. 

The  result  of  the  replies  of  216  casters  and  199  polishers  and  others 
to  the  question.  Do  you  consider  that  your  health  has  been  in  any  way 
injured  by  working  in  brass?  was  that  22.7  per  cent  of  the  casters 
and  11,6  per  cent  of  the  polishers  and  others  said  they  had  suffered. 
This  is  perhaps  the  strongest  evidence  obtained  in  the  inquiry  that 
the  casters  are  exposed  to  more  trying  conditions  of  work  than  are 
other  brass  workers. 

The  nature  of  the  injury  was,  as  a  rule,  only  very  vaguely  ex- 
pressed; in  the  case  of  the  casters  it  was  nearly  always  either 
"  fumes  "  or  "  sulphur,"  and  in  that  of  the  polishers  "  dust."  In  one 
casting  shop,  where  19  strip  casters  were  examined,  of  whom  9  said 
they  suffered,  illness  or  discomfort  was  attributed  in  some  cases  to 
resin  fumes  in  addition  to  those  ordinarily  present.  Among  the 
casters  there  were  indications  that  the  older  the  workers  were,  and 
also  that  the  earlier  the  age  of  commencement  of  work,  the  more  did 
they  say  they  had  suffered,  facts  which  could  not  be  observed  in  the 
case  of  the  polishers. 

In  8  casters  (3.9  per  cent)  definite  physical  signs  in  the  lungs  were 
found,  and  similarly  in  3  (1.5  per  cent)  of  the  polishers  and  others. 
In  two  of  the  casters  these  pointed  to  chronic  phthisis,  while  the 
remainder  pointed  to  bronchial  catarrh.  I  am  not  inclined  to  draw 
any  conclusions  from  these  facts,  because  (1)  the  number  of  observa- 
tions is  too  small,  (2)  the  examination  in  some  of  the  factories  was 
carried  out  under  great  disadvantages,  owing  to  the  impossibility  of 
securing  a  quiet  room,  and  (3)  it  is  well  known,  that  persons  who  are 
the  subjects  of  disease  of  the  lungs  in  any  marked  degree  are  not 
likely  to  be  found  at  work. 

Very  strong  evidence  of  the  beneficial  effect  of  good  exhaust  venti- 
lation m  connection  with  all  kinds  of  polishing  operations,  and  indi- 
rectly of  the  lowered  state  of  health  from  the  nonremoval  of  the 
dust,  was  obtained  at  one  factory.  Here  the  opinion  of  the  occupier 
was  that  the  installation  had  paid  for  itself  over  and  over  again  in 
the  better  work  which  was  turned  out  by  the  men,  and  by  the  im- 
proved tone  among  them  resulting  from  the  absence  of  the  obnoxious 
dust.  The  remarks  of  the  polishers  bore  this  out.  One  said,  "  Worked 
tor  eighteen  years  before  the  fan  was  put  in,  when  the  dust  used  to 
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make  him  feel  sick,  but  it  is  not  so  now."  A  second  said,  I  prefer 
this  shop  to  any  other."  A  third,  "  I  never  worked  in  a  cleaner 
shop ;    and  a  fourth.  "  The  fan  is  a  great  improvement." 

A  large  amount  of  fluff,  sand,  and  lime  is  given  off  in  the  process 
ot  polishing  with  calico  mops.  It  is  not,  therefore,  difficult  to  under- 
stand (even  although  actual  injury  to  health  from  it  may  be  hard  to 
prove)  that  removal  of  the  dust  is  welcomed  as  tending  to  make  the 
work  healthier.  A  sample  of  dust  taken  from  under  a  polishing  bob 
was  submitted  to  Doctor  Thorpe,  who  reported :  "This  sample  con- 
tains a  large  proportion  of  fiber,  the  loss  on  ignition  amounting  to 
37.6  per  cent.  The  metallic  portion  of  the  residue — copper,  zinc, 
lead,  and  iron — amounts  to  10.56  per  cent  of  the  total  sample.  The 
lead  present  equals  0.22  per  cent  of  the  total  sample,  or  2.1  per  cent 
of  the  above  metallic  constituents,  or,  excluding  the  iron,  2.33  per 
cent.  Microscopically  brass  dust  collected  from  near  an  emery  wheel 
showed  all  the  appearances  of  an  injurious  metallic  dust — fine 
particles  with  irregular  jagged  edges." 

Oliver  concludes  his  observations  regarding  the  hygiene  of  this 
employment  with  the  following  statement: 

The  necessity  of  personal  cleanliness  on  the  part  of  workmen  and 
of  well-ventilated  workshops  is  apparent.  Means  ought  to  be  pro- 
vided for  a  ready  escape  of  the  fumes  and  for  the  removal  of  dust. 
The  workshops  ought  to  be  cleaned  at  least  once  a  year  and  the  walls 
whitewashed.  Hot  and  cold  water  should  be  provided  for  the  men  to 
wash  in.  The  workmen  themselves  have  found  out  by  experience  that 
milk  is  both  a  prophylactic  or  preventive  as  well  as  a  curative  agent. 
While  the  use  of  respirators  seems  called  for,  the  men  can  not  work 
well  in  them.  Women  and  persons  under  18  years  of  age  are  not 
allowed  to  work  in  the  casting  shop. 

The  most  recent  English  mortality  statistics  of  brass  workers  are 
for  the  three  years  ending  with  1902,  referred  to  in  the  report  of  the 
registrar-general  in  part,  as  follows: 

The  mortality  of  these  workers  is  somewhat  below  the  standard  at 
ages  15  to  20  and  25  to  35  years,  but  above  the  standard  at  every 
other  age  group.  In  the  main  working  period  of  life  their  compara- 
tive mortality  figure  is  1,154,  or  15  per  cent  above  the  average;  the 
greatest  excess  of  mortality  occurring  under  the  head  of  phthisis,  the 
figure  for  which  disease  is  above  the  average  by  45  per  cent.  The 
mortality  from  diseases  of  the  nervous,  circulatory,  respiratory,  and 
urinary  systems  as  well  as  from  suicide  is  also  above  the  average. 
These  workers  are  only  slightly  liable  to  fatal  influenza,  and  their 
mortality  from  alcoholism  and  liver  disease  is  also  low.  They  like- 
wise suffer  less  than  the  average  from  fatal  accident.  (") 

The  English  occupation  mortality  statistics  for  brass  workers  are 
quite  conclusive  of  the  more  or  less  unfavorable  effects  of  this  indus- 
try on  health.   In  the  table  which  follows  a  comparison  is  made  of 

"Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar- 
General  of  Births,  Deaths,  and  Marriages  in  England  and  Wales,  p.  Ixxv. 
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the  mortality  from  all  causes  of  men  in  this  group  with  occupied 
males  generally,  and  the  result  is  quite  suggestive  of  conditions 
in  this  trade  more  or  less  unfavorable  to  life  and  health,  but  in  par- 
ticular at  ages  35  to  64,  when  the  general  mortality  of  this  class 
exceeds  the  general  average  by  from  3.17  to  5.59  per  1,000. 

MORTALITY  FROM  ALL  CAUSES  OF  BRASS  WORKE3RS,  COMPARED  WITH  THAT 
OF  ALL  OCCUPIED  MALES  IN  ENGLAND  AND  WALES,  1900  TO  1902,  BY  AGE 
GROUPS. 

[From  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar-General 
of  Births,  Deaths,  and  Marriages  in  England  and  Wales.] 


Age  at  death. 


15  to  19  years... 
20  to  24  years... 
25  to  34  years... 
35  to  44  years... 
45  to  54  years... 
55  to  64  years... 
65  years  or  over 


Death  rate 
per  1,000 
for  all  occu- 
pied males. 


2. 44 
4. 41 
6.01 
10.22 
17. 73 
31.01 
88.39 


Death  rate  for  brass  workers. 


Rate  per 
1,000. 


2.22 
6. 13 
5.86 
12.79 
20. 90 
36. 60 
83. 78 


Greater(-t-) 
or  less  (— ) 
than  rate 
for  all  occu- 
pied males. 


-0.22 
-1-  .72 
-  .15 
+2. 57 
+Z.  17 
-(-5.59 
-4.61 


Ratio  to 
rate  for  all 
occupied 
males. 


91 
116 

98 
125 
118 
118 

95 


The  preceding  table  is  self-explanatory  and  requires  no  further 
comment.  A  more  extended  comparison  is  made  in  the  next  table,  in 
which  the  mortality  of  brass  workers  from  consumption  and  respira- 
tory diseases  other  than  consumption  is  compared  with  the  normal 
mortality  of  occupied  males  from  these  diseases,  by  divisional  periods 
of  life.  The  comparison  shows  that  at  ages  20  to  64,  inclusive,  the 
mortality  of  brass  workers  from  consumption  is  excessive  by  from 
0.42  to  1.79  per  1,000,  the  excess  being  greatest  at  ages  35  to  44.  The 
table  further  shows  that  the  mortality  from  respiratory  diseases  other 
than  consumption  is  excessive  among  men  in  this  class,  but  decidedly 
so  at  ages  55  and  over,  when  the  excess  is  from  1.29  to  2.88  per  1,000, 
The  two  tables  derived  from  English  experience  fully  confirm  the 
previous  conclusion  that  the  mortality  of  brass  workers  is  excessive 
when  comparison  is  made  with  the  normal  mortality  of  occupied 
males  generally,  and  that  this  excess  is  largely  because  of  the  high 
degree  of  consumption  frequency,  particularly  at  ages  25  to  54.  The 
table  which  follows  requires  no  further  comment,  and  is  otherwise 
self-explanatory. 
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MORTALITY  PROM  CONSUMPTION  AND  FROM  OTHER  DISEASES  OP  THE  RES 
PIRATORY  SYSTEM  AMONG  BRASS  WORKERS,  COMPARED  WITH  THAT  OP 
ALL  OCCUPIED  MALES  IN  ENGLAND  AND  WALES,  1900  TO  1902  BY  ARB 
GROUPS. 

[Prom  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar-General 
of  Births.  Deaths,  and  Marriages  In  England  and  Wales.]  '^euciui 


Age  at  death. 

Mortality  from  consumption. 

Mortality  from  other  diseases  of  the 
respiratory  system. 

Death 
rate  per 
1,000  for 
all  occu- 
pied 

males. 

Death  rate  for  brass  workers. 

Death 
rate  per 
1,000  for 
ail  occu- 
pied, 
males. 

Death  rate  for  brass  workers. 

Rate  per 
1,000. 

Greater  (+) 
or  less  (— ) 
than  rate 
for  alloccu- 
piedmales. 

Ratio  to 
rate  for 

all  occu- 
pied 
males. 

Rate  per 
1,000. 

Greater  (-t-) 
or  less  {— ) 
than  rate 
for  all  occu- 
pied males. 

Ratio  to 
rate  for 

all  occu- 
pied 
males. 

0.54 

0.49 

-0.  05 

91 

0. 24 

0.24 

Bo 

20  to  24  years 

1. 55 

2. 17 

-1-  .62 

140 

.48 

.52 

-1-0.04 

25  to  34  years  

2:03 

2.93 

+  .90 

144 

.77 

.60 

-  .17 

78 

35  to  44  years  

2.  74 

4.53 

+  1.79 

165 

1.66 

2.05 

+  .39 

123 

45  to  54  years  

3.04 

4. 61 

-1-1.57 

152 

3. 32 

3.94 

+  .62 

119 

55  to  64  years  

2. 16 

2.58 

+  .42 

119 

6. 54 

9.42 

-1-2.88 

144 

65  years  or  over... 

1.11 

.44 

-  .67 

40 

17.77 

19.06 

-1-1.29 

107 

The  recorded  mortality  of  brass  workers  in  industrial  insurance  ex- 
perience includes  414  deaths  from  all  causes,  of  which  IGl,  or  38.9  per 
cent,  were  from  consumption.  Of  the  mortality  of  brass  workers 
from  respiratory  diseases,  other  than  consumption,  36  were  from 
pneumonia,  3  from  asthma  and  bronchitis,  and  12  from  less  frequent 
respiratory  diseases.  If  the  deaths  from  consumption  and  other 
respiratory  diseases  are  combined,  51.2  per  cent  of  the  mortality  of 
brass  workers  was  from  diseases  of  the  lungs  and  air  passages.  The 
excess  in  the  consumption  mortality  of  brass  workers  is  still  more 
clearly  brought  out  in  the  tabular  presentation  of  the  proportionate 
mortality  from  this  disease  by  divisional  periods  of  life.  Wliile  the 
consumj)tion  mortality  was  excessive  at  all  ages,  the  excess  was  most 
pronounced  at  ages  15  to  24,  when  out  of  every  100  deaths  from  all 
causes  59.1  were  from  consumption,  against  a  normal  expected  pro- 
portion of  27.8.  The  analysis  of  the  consumption  mortality  of  brass 
workeis  in  detail  is  set  forth  in  the  following  table. 
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PHOPORTION'VTE  MORTALITY  FROM  CONSUMPTION  AMONG  BRASS  WORKERS, 
1897  TO  1906  COMPARED  WITH  THAT  OF  ALL  MALES  IN  THE  REGISTRATION 
AREA  OF  THE  UNITED  STATES,  1900  TO  1906,  BY  AGE  GROUPS. 

rPlffures  for  brass  workers  from  experience  of  an  industrial  Insurance  company ;  figures 
for  males  in  the  registration  area  computed  from  mortality  statistics  of  the  United 
States  census.] 


A.ge  at  death. 


15  to  24  years... 
25  to  34  years.. . 
35  to  44  years... 
45  to  54  years. . . 
65  to  64  years.. 
65  years  or  over 

Total  


Deaths  of  brass  workers . 
1897  to  1906,  due  to- 


All  causes. 


66 
112 
91 
58 
54 
33 


414 


Consump- 
tion. 


39 
56 
41 
14 
11 


161 


Per  cent  of  deaths 
due  to  consumption 
among — 


Brass 
workers. 


59.1 
50.0 
45. 1 
241 
20.4 


38.9 


Males  in 
registration 
area,  1900 
to  1906. 


27.8 
31.3 
23.6 
15.0 
8.1 
2.7 


14.8 


The  preceding  observations  and  statistical  data  fully  confirm  the 
conclusion  that  brass  workers  as  a  class  are  subject  to  decidedly 
health-injurious  circumstances  connected  with  the  employment,  and 
resulting  in  a  comparatively  high  degree  of  consumption  frequency 
and  a  death  rate  from  respiratory  diseases  in  excess  of  the  normal 


at  ages  35  or  over. 


PRINTERS, 


The  employment  of  printers  dilfers  in  many  essentials  from  most 
of  the  other  occupations  considered  in  this  discussion,  since  it  is 
homogeneous  and  well-defined  and  common  throughout  the  country. 
"While  in  many  of  the  modern  printing  establishments  the  conditions 
favoring  health  and  life,  with  special  reference  to  ventilation  and 
light,  are  probably  satisfactory,  in  the  smaller  workshops  the  sani- 
tary conditions,  as  a  rule,  are  decidedly  to  the  contrary,  and  predis- 
pose to  tuberculosis.  Thackrah  early  called  attention  to  the  diseases 
of  printers,  and  in  his  opinion  "  few  appear  to  enjoy  good  health." 
Consumption,  according  to  this  writer,  was  frequent,  but  apparently 
caused  rather  by  the  confinement  or  indoor  employment  than  from 
direct  injury  to  the  respiratory  organs.  The  trade  is  one  which  has 
received  a  considerable  amount  of  attention  because  of  its  recognized 
unhygienic  features,  and,  in  addition  to  the  general  data  upon  this 
subject,  the  mortality  experience  of  various  typographic  associations 
has  been  carefully  investigated.  As  Oliver  points  out,  "  Printing 
houses  should  be  so  constructed  that  free  currents  of  air  can  get  to 
them,  and  not,  as  is  so  frequently  the  case,  shut  in  by  other  buildings." 

But  such  construction  is  even  to-day  the  exception  rather  than  the 
rule.  Considering  that,  as  a  class,  printers  probably  rank  above  the 
average  mechanics  in  intelligence  and  earnings,  it  is  difficult  to  un- 
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derstand  why  they  should  so  persistently  in  the  past  have  neglected 
the  important  problem  of  workshop  hygiene.  The  successful  effort 
to  secure  to  the  members  of  the  craft  in  illness  or  old  age  a  home 
in  the  mountain  region  of  the  West  emphasizes  what  could  be  done 
by  concentrated  effort  in  other  and  even  more  important  directions. 
In  the  historical  sketch  of  the  Union  Printers'  Home,  at  Colorado 
Springs,  it  is,  in  fact,  pointed  out  that  the  place  was  selected  for 
the  location  of  the  home  primarily  because  of  the  special  liability 
of  printers  to  all  forms  of  lung  and  throat  diseases,  and  in  explana- 
tion of  the  subsequent  necessity  for  a  hospital  annex  the  statement 
is  repeated  that  "  consumption  is  one  of  the  diseases  to  which  the 
printer  is  especially  liable." 

The  English  vital  statistics  of  printers  for  1890  to  1892  are  quite 
conclusive.  Out  of  2,677  deaths  of  printers  from  all  causes,  917 
were  from  phthisis,  218  from  bronchitis,  186  from  pneumonia,  and 
50  from  other  diseases  of  the  respiratory  system.  In  every  100  deaths 
from  all  causes  there  occurred,  therefore,  61.2  deaths  from  diseases  of 
the  lungs  and  air  passages.  In  comparing  the  mortality  rates  of 
printers  with  occupied  males  generally  the  health-injurious  effects 
of  the  occupation,  at  even  very  early  ages,  become  very  readily  ap- 
parent. At  ages  15  to  19  the  rate  for  occupied  males  generally  was 
2.55  against  3.24  for  printers ;  at  20  to  24  the  rates  were,  respectively, 
6.07  and  6.61 ;  at  26  to  34,  7.29  and  9.10 ;  at  36  to  44,  12.43  and  14.40 ; 
at  45  to  54,  20.66  and  21.56 ;  at  65  to  64,  36.66  and  43.39 ;  and  finally, 
at  ages  66  or  over,  102.32  and  102.61.  This  comparison  proves 
conclusively  that  the  excess  in  the  mortality  falls  very  largely  upon 
ages  under  36,  and  at  these  ages  more  than  half  of  the  mortality 
from  all  causes  is  from  diseases  of  the  lungs  or  air  passages,  or  pri- 
marily from  consumption. 

Tatham,  in  commenting  upon  the  excessive  mortality  of  printers, 
as  disclosed  by  an  analysis  of  the  English  mortality  data,  remarks 
that  "  like  bookbinders,  printers  die  very  rapidly  from  phthisis,  and 
probably  for  a  similar  reason,  namely,  because  of  the  excessively 
unhealthful  conditions  under  which  their  work  is  carried  on."(«) 
Tatham  calls  attention,  however,  to  the  decline  in  the  mortality  of 
printers  during  the  course  of  the  last  twenty  years,  due  among  other 
causes  to  the  decrease  in  the  deaths  from  lead  poisoning,  which  had 
fallen  to  one-half  of  the  earlier  figure.  The  frequency  of  phthisis 
among  English  printers  had  decreased  during  the  decade  by  one-sixth 

of  the  former  rate.  . 

In  the  occupation  mortality  statistics  of  the  Twelfth  Census,  prmters 
are  grouped  with  compositors  and  pressmen,  which  is  to  be  regretted 
since  there  are  certain  important  differences  in  the  disease  liability  of 


1  Dangerous  Trades,  p.  151. 
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these  allied  employments  which  are  sufficiently  distinct  to  warrant 
separate  consideration,  at  least  in  the  case  of  pressmen,  although  the 
number  of  the  latter  is  comparatively  small.  The  total  number  of 
persons  included  in  this  group  in  the  registration  States,  aged  15  or 
over,  according  to  the  census,  was  54,374,  but  of  this  number  only  818, 
or  1.5  per  cent,  had  attained  to  the  age  of  65  or  over.(°)  This  rather 
surprising  result  is  confirmed  by  the  statistics  of  the  New  Jersey 
bureau  of  labor  for  1891,  according  to  which  out  of  462  printers  only 
2  had  attained  to  the  age  of  60  or  over.  The  census  mortality  statis- 
tics of  this  group  of  printers,  or  as  stated,  compositors,  printers, 
and  pressmen,  are  of  some  value  though  not  entirely  conclusive  on 
account  of  probable  defects  in  the  census  enumeration. 

MORTALITY  FROM  ALL  CAUSES  AMONG  COMPOSITORS,  PRINTERS,  AND 
PRESSMEN,  COMPARED  WITH  THAT  OF  THE  MANUFACTURING  AND  MECHAN- 
ICAL CLASS  AND  THE  MERCANTILE  AND  TRADING  CLASS  IN  THE  REGISTRA- 
TION STATES,  1900,  BY  AGE  GROUPS. 

[Prom  report  of  the  Bureau  of  the  Census  on  Vital  Statistics,  1900.] 


Death  rate  i)er  1,000  among — 


Age  at  death. 

Compositors, 
printers,  and 
pressmen. 

The  manufac- 
tm'ing  and  me- 
chanical class. 

The  mercantile 
and  trading 
class. 

5.05 

4.43 

2.60 

12.29 

8.35 

6.72 

20.01 

20.16 

19.91 

108.80 

105.  43 

9179 

According  to  this  table  the  death  rate  of  printers  at  ages  15  to  24 
was  5.05  per  1,000,  compared  with  4.43  for  men  in  the  mechanical 
and  manufacturing  class,  and  only  2.60  for  the  mercantile  and  trading 
class.  At  ages  25  to  44  the  rate  was  12.29  for  printers,  but  only 
8.35  and  6.72,  respectively,  for  the  other  two  selected  groups  of  occu- 
pations. At  ages  45  or  over  the  differences  in  the  mortality  of 
printers  compared  with  other  occupations  were  very  slight,  due  in 

:  all  probability  to  the  fact  that  on  the  one  hand  most  of  those  at  all 
liable  to  consumption  had  died,  and  that  on  the  other  many  of  the 

:  impaired  in  health  had  left  the  trade.    In  addition,  there  is  also  the 
factor  of  a  possible  defect  in  the  census  enumeration. 
Every  investigation  which  has  been  made  into  the  mortality  rate 

•  of  printers  has  confirmed  these  startling  facts  of  health-injurious 

•  circumstances  apparently  inherent  in  the  trade.    In  Rhode  Island, 

•  out  of  81  deaths  of  printers  recorded  during  the  ten-year  period 
ending  with  1906,  21,  or  25.9  per  cent,  were  from  consumption  and  15, 
or  18.5  per  cent,  from  other  respiratory  diseases.    At  the  forty-sixth 

;^ssion  of  the  International  Typographical  Union,  held  at  Milwaukee, 
Wis.,  in  1900,  a  statistical  summary  was  submitted  showing  that  out 
■-^■^  "-"^  deaths  of  printers,  192,  or  45.8  per  cent,  had  been  deaths  from 


"Report  of  the  Bureau  of  the  Census  on  Vital  Statistics,  1900,  p.  cclxxxii. 
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diseases  of  the  lungs  or  air  passages,  including  under  this  term  bron- 
chitis, asthma,  pulmonary  consumption,  pneumonia,  and  all  other  res- 
piratory diseases.  Of  the  411  printers  whose  ages  at  death  were 
known,  44,  or  10.7  per  cent,  died  at  the  age  of  66  or  over,  while  the 
average  age  at  death  was  only  41.25  years,  compared  with  52.2  years 
for  all  males  aged  15  or  over  in  the  registration  area  of  the  United 
States  in  1900. 

A  thorough  and  extended  investigation  into  the  sanitary  condi- 
tions of  the  printing  trade  was  published  as  part  of  the  report  of  the 
New  York  state  bureau  of  labor  statistics  in  1906,  prepared  by  Mr. 
George  A.  Stevens,  statistician.  This  investigation  included  the  en- 
tire mortality  of  the  International  Typographical  Union  for  the  five 
years  ending  with  1905,  or  2,498  deaths,  representing  a  mean  death 
rate  of  12.63  per  1,000.  The  rate  was  highest  among  the  iDrinters  of 
New  Yoii?:  City,  or  16.32  per  1,000,  and  lowest  in  Cliicago,  or  10.12 
per  1,000.  The  average  age  at  death  for  all  printers  was  not  quite 
46  years.  The  disease  most  frequent  and  severe  among  compositors 
was  found  to  be  tuberculosis  of  the  lungs.  The  average  age  at  death 
of  compositoi's  dying  from  tuberculosis  was  only  36.33  years.  Out 
of  2,498  deaths  from  all  causes,  660,  or  26.4  per  cent,  were  from 
tuberculosis,  equivalent  to  an  annual  mean  death  rate  of  3.34  per 
1,000.  Pneumonia  caused  258  deaths,  or  10.3  per  cent  of  the  deaths 
from  all  causes,  equivalent  to  an  annual  mean  death  rate  of  1.30  per 
1,000.  In  commenting  upon  the  high  degree  of  consumption  fre- 
quency the.  report  points  out  that  "  scarcely  any  other  occupation 
furnishes  so  large  a  quota  of  victims  from  consumption.  The  domestic 
life  of  printers  is  pcarallel  to  that  of  other  artisans  in  equal  financial 
circumstances.  They  are  fairly  compensated  for  their  labor,  thus 
enabling  them  to  have  homes  as  healthful  as  those  procured  by  the 
best-paid  workmen  in  any  community.  Neither  can  it  be  said  that 
compositors  are  ill  nourished  and  therefore  rendered  more  susceptible 
to  the  tubercle  bacilli.  The  determining  cause  of  their  susceptibility 
to  the  harmful  process  of  the  great  white  plague  lies  in  a  different 
direction— neglect  of  sanitary  precautions  in  composing  rooms."  (") 

Of  the  mortality  at  known  ages,  from  all  causes,  18.9  per  cent  were 
deaths  at  60  years  of  age  or  over.  Of  the  464  deaths  in  this  group, 
321  occurred  between  the  ages  of  60  and  69,  122  between  70  and  79, 
19  between  80  and  89,  1  at  age  90,  and  1  at  age  96. 

The  statistical  data  of  the  mortality  rate  among  printers  for  the 
United  States  are  fully  confirmed  by  the  correspondmg  statistics  for 
German  printers,  which  were  published  in  a- small  treatise  on  the 
hygiene  of  the  printing  trade  by  Doctor  Lewitt,  of  Berlin  in  1899. 
According  to  this  authority,  out  of  1,390  recorded  deaths  of  printers, 

a  ReportTf^eNew  YorkBureau  of  Labor  Statistics,  1906.  pp.  cxxi  and  cxxii; 
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798,  or  nearly  61  per  cent,  were  of  diseases  of  the  lungs  and  air  pas- 
sages, including  630  deaths  from  consumption.  Of  the  total  number, 
243  had  attained  to  the  age  of  60  or  over,  or  17.5  per  cent  of  the  mor- 
tality at  known  ages.  The  suggestions  made  by  this  writer  regarding 
the  prevention  of  tuberculosis  and  other  diseases  in  the  printing  trade 
are  eminently  practical  and  feasible  in  most  of  the  workshops  in 
which  printers  are  employed. 

The  most  recent  English  mortality  statistics  of  printers  are  for  the 
three  years  ending  with  1902,  referred  to  in  the  Supplement  to  the 
Sixty-fifth  Annual  Eeport  of  the  Eegistrar-General,  in  part  as  fol- 
lows: 

The  death  rates  of  printers  were  above  the  standard  for  occupied 
and  retired  males  at  all  ages  up  to  35  years,_  but  above  that  age 
they  were  below  the  standard.  Within  the  main  working  period  of 
life  the  comparative  mortality  figure  of  printers  is  994,  which  practi- 
cally corresponds  to  the  standard ;  they  show  a  slightly  excessive  mor- 
tality from  influenza,  nervous  diseases,  and  Bright's  disease ;  and 
their  mortality  from  phthisis  exceeds  the  standard  by  60  per '  cent. 
On  the  other  hand  their  mortality  from  circulatory  and  respiratory 
diseases  is  considerably  below  the  average,  and  they  appear  to  be  sub- 
ject to  small  risk  from  fatal  accident,  and  to  be  but  little  addicted  to 
alcoholism  and  suicide. 

Since  1880-1882  there  has  been  a  continuous  decline  in  mortality 
from  phthisis,  liver  disease,  and  accident.  It  is  also  worthy  of  notice 
that  the  mortality  from  lead  poisoning  is  now  only  one-fifth  part  as 
high  as  it  was  twenty  years  ago.  From  the  other  causes  shown  in 
the  table  the  mortality  in  this  occupation  has  fluctuated  considerably. 

The  English  occupation  mortality  statistics  for  printers  are  quite 
conclusive  of  the  unfavorable  effects  of  this  occupation  on  health. 
In  the  table  which  follows  the  mortality  from  all  causes  among 
men  in  this  employment  is  compared  with  that  of  occupied  males 
generally,  and  the  result  is  decidedly  suggestive  of  conditions  in 
'  this  trade  more  or  less  unfavorable  to  life  and  health  but  in  particular 
at  the  early  ages,  or  15  to  34,  when  the  excess  in  mortality  is  from  1.62 
I  to  0.45  per  1,000.  This  table  is  deserving  of  particular  consideration 
:  in  that  it  emphasizes  the  health-destructive  circumstances  of  this  em- 
:  ployment  at  a  very  early  period  of  life.    Those  who  survive   to  age 
:35  or  over  do  not  apparently  experience  a  decidedly  unfavorable 
I  mortality  in  comparison  with  other  occupations,  and  in  this  respect 
■the  English  statistics  are  confirmed  by  the  United  States  census  sta- 
itistics  previously  quoted,  mile  the  actual  excess  in  the  mortality  of 
iprmters  at  ages  20  to  24  is  only  1.62  per  1,000,  this  excess  is  equivalent 
1  to  nearly  60  per  cent  of  the  normal  mortality  at  this  period  of  life. 
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MORTALITY  FROM  ALL  CAUSES  AMONG  PRINTERS,  COMPARED  WITH  THAT  OF 
ALL  OCCUPIED  MALES  IN  ENGLAND  AND  WALES,  1900  TO  1002  BY  AGE 
GROUPS. 

[From  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar-General 
of  Births,  Deaths,  and  Marriages  In  England  and  Wales.] 


.               4.  J  4.1. 

Ago  at  aeatn. 

Death  rate 
per  1,000 
for  all  oc- 
cupied 
males. 

Death  rate  for  printers. 

Rate  per 
1,000. 

Greater  {+) 
or  less  (— ) 
than  rate 
for  all  oc- 
cupied 
males. 

Ratio  to 
rate  for  all 
occupied 
males. 

15  to  19  years  

2.44 

a  19 

-fO.75 

131 

20  to  24  years  

4.41 

6.03 

-(-1.62 

137 

25  to  34  years  

a  01 

6.46 

+  .45 

107 

35  to  44  years  

10.22 

10.19 

-  .03 

100 

45  to  54  years  

17.73 

17.76 

+  .03 

100 

31. 01 

30.76 

-  .75 

99 

88.39 

87. 61 

-  .78 

99 

comment.  A  more  extended  comparison  is  made  in  the  next  table, 
in  which  the  mortality  of  printers  from  consumption  and  other  dis- 
eases of  the  respiratory  system  is  compared  with  the  normal  mortality 
of  occupied  males  from  these  diseases,  by  divisional  periods  of  life. 
The  comparison  shows  that  at  all  ages  the  mortality  of  printers  from 
consumption  is  excessive  by  from  0.49  to  2.11  per  1,000.  The  excess  is 
most  marked  at  ages  35  to  44,  but  the  difference  is  a  material  one  at 
all  ages  20  to  64  inclusive.  The  corresponding  mortality  from  other 
respiratory  diseases  among  printers  was  slightly  excessive  at  ages  un- 
der 20  and  comparatively  high  at  ages  65  or  over,  but  below  the 
average  at  ages  20  to  64,  inclusive.  Apparently  the  employment  does 
not  predispose  seriously  to  respiratory  diseases  except  such  as  assume 
the  pulmonary  form  of  true  consumption  of  a  rapidly  developing  type 
most  destructive  to  young  printers  at  ages  under  45.  The  table  which 
follows  requires  no  further  comment  and  is  otherwise  self-explanatory. 

MORTALITY  FROM  CONSUMPTION  AND  FROM  OTHER  DISEASES  OP  THE  RES- 
PIRATORY   SYSTEM   AMONG   PRINTE3RS,   COMPARED   WITH   THAT   OF  ALL 
OCCUPIED  MALES  IN  ENGLAND  AND  WALES,  1900  TO  1902,  BY  AGE  GROUPS. 
rFrom  Part  II,  Supplement  to  the  Sixty-fifth  Anniml  Report  of  the  Registrar-General 
*•  of  Births,  Deaths,  and  Marriages  m  England  and  Wales.] 


Age  at  death. 


15  to  19  years.. 
20  to  24  yeai-s.. 
25  to  34  years.. 
35  to  44  years.. 
45  to  54  years.. 
55  to  64  years.. 
65  years  or  over 


Mortality  from  consumption. 


Death 
rate  per 
1,000  for 
all  occu- 
pied 

males. 


0.54 
1. 65 
2.03 
2. 74 
3. 04 
2. 16 
1.11 


Death  rate  for  printers. 


Rate  per 
1,000. 


1.03 
3.  41 
3. 65 
4.85 
4.27 
3.42 
l.CO 


Greater 
(-f )  or  less 
(-)  than 
rate  for  all 
occupied 
males. 


-1-0.49 
-fl.86 
-H.02 
+2. 11 
-H.23 
-fl.26 
+  .49 


Ratio  to 
rate  for 
all  occu- 
pied 
males. 


191 
220 
180 
177 
140 
158 
144 


Mortality  from  other  diseases  of  the 
respiratory  system. 


Death 
rate  per 
1,000  for 
all  occu- 
pied 

males. 


0.  24 
.48 
.77 

1.  06 
3.32 
6.64 

17.77 


Death  rate  for  printers. 


Rate  per 
1,000. 


0.36 
.37 
.55 
1. 24 
2.17 
5.16 
20.70 


Greater 
(+)  or  less 
(-)  than 
rate  for  all 
occupied 
males. 


-t-0.12 

-  .11 

-  .22 

-  .42 
-1.15 
-1.38 
-1-2.99 


Ratio  to 
rate  for 

all  occu- 
pied 
males. 


150 
77 
71 
75 
65 
79 
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The  recorded  mortality  of  printers  in  industrial  insurance  experi- 
ence was  exceptionally  large  and  representative  of  the  trade,  includ- 
ing 1,590  deaths  from  all  causes,  of  which  613,  or  38.6  per  cent,  were 
from  consumption.  Of  the  mortality  of  printers  from  other  respira- 
tory diseases,  169  were  from  pneumonia,  28  from  asthma  and  bron- 
chitis, and  24  from  less  frequent  respiratory  diseases.  If  the  deaths 
from  consumption  and  other  respiratory  diseases  are  combined,  52.5 
j)er  cent  of  the  mortality  of  printers  was  from  diseases  of  the  lungs 
.and  air  passages.  The  excess  in  the  consumption  mortality  of  print- 
ers is  decidedly  suggestive  of  a  typical  indoor  employment,  where 
the  exposure  to  the  inhalation  of  metallic  dust  in  minute  particles 
is  continuous  and  more  or  less  unavoidable.  While  the  consumption 
mortality  of  jDrinters  was  excessive  at  all  ages,  the  excess  was  most 
pronounced  at  25  to  34,  when  out  of  every  100  deaths  from  all  causes 
56.3  were  from  consumption  against  a  normal  expected  proportion 
of  31.3.  The  analysis  of  the  consumption  mortality  of  printers  in 
detail  is  set  forth  in  the  following  table : 

PROPORTIONATE  MORTALITY  PROM  CONSUMPTION  AMONG  PRINTE3RS,  1897  TO 
1906,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  THE  REGISTRATION  AREA  OP 
THE  UNITED  STATES,  1900  TO  1906,  BY  AGE  GROUPS. 

[Figures  for  printers  from  experience  of  an  industrial  insurance  company  •  flgures  for 
males  in  the  registration  area  computed  from  mortality  statistics  of  the  United  States 

C6I1SUS*  J 


Age  at  death. 

Deaths  of  printers, 
1897  to  1906,  due  to- 

Per  cent  of  deaths  due  to 
consumption  among — 

All  causes. 

Consump- 
tion. 

Printers. 

Males  in 
registration 
area,  1900 
to  1906. 

5  to  24  years  

344 
439 
346 
211 
142 
108 

167 
247 
140 
42 
13 
4 

48.5 
56.3 
40.5 
19.9 
9.2 
3.7 

27.8 
31.3 
23.6 
15.0 
8.1 
2.7 

5  to  34  years  

5  to  44  years  

5  to  54  years  

5  to  04  years  

5  years  or  over  

Total  

1,590 

613 

38.6 

14.8 

The  preceding  observations  and  statistical  data,  derived  from  both 
.American  and  foreign  sources,  fully  confirm  the  conclusions  that  the 
ormting  trade  is  subject  to  decidedly  unfavorable  circumstances  more 
.)r  less  responsible  for  the  comparatively  high  degree  of  consumption 
frequency  disclosed  by  both  the  general  vital  statistics  of  the  occu- 
pation and  the  observed  mortality  of  this  class  of  labor  in  industrial 
insurance  experience. 

COMPOSITORS. 

Compositors,  considered  as  a  distinct  occupation  (for  most  printers 

n^'sZEr^'  practically  \he  same'he^f^ 

njurious  conditions  as  are  persons  engaged  in  the  other  occupations 
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of  the  printing  business,  and  in  addition  they  suffer  frpm  eye 
strain,  which  may,  under  given  conditions,  affect  very  seriously 
the  disease-resisting  capacity  of  the  S3^stem.  Stereotyping  might 
have  been  included  here,  and  its  enormous  develoj^ment  as  a  separate 
branch  of  the  printing  trade  would  warrant  special  consideration  if 
any  really  authenticated  observations  had  been  made  a  matter  of 
record  useful  for  the  present  purpose.  In  stereotyping  the  liability 
to  lead  poisoning  is  a  serious  factor,  affecting  especially  the  men  em- 
ployed in  melting  the  alloy  and  ladling  it  into  the  forms.  The  same 
observation  applies  to  operatives  on  linotype  machines,  but  our  present 
information  regarding  these  employments  is  too  indefinite  to  warrant 
the  conclusion  that  the  exjDosure  to  the  risk  of  plumbism  increases 
materially  the  mortality  from  tubercular  and  respiratory  diseases. 
There  are  no  general  vital  statistics  of  compositors  separate  from 
those  of  printers  and  pressmen,  since  in  both  American  and  foreign 
statistics  these  employments  are  considered  as  a  group. 

In  the  occupation  mortality  statistics  of  Rhode  Island  out  of  12 
deaths  from  all  causes  of  compositors  recorded  during  the  ten  years 
ending  with  1906,  3,  or  25  per  cent,  were  from  consumption  and  2 
from  other  respiratory  diseases,  or  a  total  of  41.7  per  cent  of  the  deaths 
of  compositors  were  from  diseases  of  the  lungs  and  air  passages. 

There  may  be  included  in  this  brief  reference  an  extract  from  a 
letter  by  Mr.  J.  W.  Sullivan,  a  New  York  City  printer,  in  the  Typo- 
graphical Journal  for  November,  1903,  and  reprinted  in  the  annual 
report  of  the  New  York  bureau  of  labor  statistics  for  1906,  in  part  as 
follows : 

Typesetting  is  exhaustive  work.  Standing  hour  by  hour  brings  on 
backache,  and  in  some  men  varicose  veins  and  swollen  feet.  Sitting 
on  the  high  printing-office  stools  doubles  the  typesetter  up,  constrain- 
ing his  arm  motions  and  interfering  with  his  digestion.  The  lino- 
type operator's  stool  is  too  low,  as  it  throws  his  legs  into  cramped 
positions.  From  the  pot  of  molten  type  metal  under  his  machme 
comes  a  trying  heat  and  offensive  gases.  He  must  watch  the  dehcate 
machinery  lest  it  go  wrong.  The  electric  light  thrown  on  his  copy 
•often  sharply  conflicts  with  the  daylight.  His  keyboard  work  with 
wrist  and  fingers  and  his  handling  of  hot  slugs  sometimes  results 
in  numbness  that  threatens  scrivener's  palsy,  mether  typesetter  or 
linotype  operator,  the  compositor's  brain  is  active  every  moment  dur- 
ing the  workday.  Composition  can  never  be  wholly  mechanical. 
Attention  must  be  given  to  deciphering  the  copy,  to  spelling,  to  capi- 
talizing, punctuating,  office  style,  and  correcting  the  lines  as  com- 
posed Each  of  these  distinct  mental  acts,  on  the  whole  tedious  and 
monotonous,  helps  to  drain  the  bodily  forces.  As  the  brain  becomes 
fatigued  its  cells  shrink.  With  eveiy  type  a  man  sets  there  is  a 
touch  of  wear  on  the  cerebral  tissue  itself,  only  to  be  repaired  by  the 
restorative  operations  of  nature— through  food,  rest,  and  sleep. 

The  recorded  mortality  of  compositors  in  industrial  insurance  ex- 
perience affords  an  opportunity  to  separately  consider  this  employ- 
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ment  as  distinct  from  that  of  printers.  The  mortality  from  all 
causes  was  1G8,  of  which  59,  or  35.1  per  cent,  were  from  consumption. 
Of  the  mortality  of  compositors  from  other  respiratory  diseases,  19 
were  from  pneumonia,  1  from  asthma,  and  5  from  less  frequent  re- 
spiratory diseases.  If  the  deaths  from  consumption  and  from  other 
respiratory  diseases  are  combined,  50  per  cent  of  the  mortality  of 
compositors  was  from  diseases  of  the  lungs  and  air  passages.  The 
excess  in  the  consumption  mortality  of  compositors  is  still  more  clearly 
brought  out  in  the  tabular  presentation  of  the  proportionate  mortal- 
ity from  this  disease  by  divisional  periods  of  life.  While  the  con- 
sumption mortality  was  excessive  at  all  ages  voider  55,  the  excess  was 
most  pronounced  at  ages  25  to  34,  when  out  of  every  100  deaths  from 
all  causes  66.7  were  from  consumption,  against  a  normal  expected  pro- 
portion of  31.3.  While  at  this  period  of  life  the- proportionate  con- 
sumption mortality  of  compositors  was  higher  than  the  correspond- 
ing mortality  of  all  printers,  the  proportions  were  somewhat  less  at 
other  divisional  periods  of  life,  and  at  ages  55  and  over  the  numbers 
were  too  small  for  a  safe  conclusion.  The  analysis  of  the  consump- 
tion mortality  of  compositors  in  detail  is  set  forth  in  the  table  below : 

PROPORTIONATE  MORTALITY  FROM  CONSUMPTION  AMONG  COMPOSITORS, 
1897  TO  1906,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  THE  REGISTRATION 
AREA  OF  THE  UNITED  STATES,  1900  TO  1906,  BY  AGE  GROUPS. 


[Figures  for  compositors  from  experience  of  an  industrial  insurance  company  ;  figures 
for  males  in  registration  area  computed  from  mortality  statistics  of  the  United  States 
census.] 


Age  at  death. 

Deaths  of  compositors, 
1897  to  1900,  due  to— 

Per  cen  t  of  deaths  due  to 
consumption  among — 

All  causes. 

Consump- 
tion. 

Composi- 
tors. 

Males  in 
registration 
area,  1900 

to  1906. 

21 
54 
32 
19 
33 
9 

6 
36 
12 
3 
1 
1 

28.6 
66.7 
37.5 
15.8 
3.0 
11.1 

27.8 
31.3 
23.6 
15.0 
8.1 
2.7 

Total  

168 

59 

35.1 

14.8 

The  preceding  observations  and  statistical  data,  derived  from  in- 
dustrial insurance  experience,  confirm  the  conclusion  that  compositors 
as  a  class  are  exceptionally  liable  to  diseases  of  the  lungs,  and  that  the 
degree  of  consumption  frequency  is  decidedly  excessive  and  appar- 
ently more  so  than  in  the  printing  trade  as  a  whole. 
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PRESSMEN. 

Pressmen  in  printing  plants  maybe  separately  considered,  although 
the  information  regarding  this  occupation  is  rather  fragmentary  and 
inconclusive.  Arlidge  comments  on  the  hygienic  aspects  of  the  em- 
ployment in  part  as  follows : 

Their  old  mode  of  working  has  been  superseded  by  the  wonderful 
development  of  the  modern  printing  machine,  whereby  the  pressman 
has  become  little  else  than  an  attendant  upon  it;  and  we  see  the 
marvelous  machine  in  newspaper  offices  strike  off,  fold,  and  count 
the  sheets  by  thousands  in  an  hour.  Bodily  strength  is  consequently 
at  a  discount,  and  the  disadvantages  of  the  occupation  limited  to  the 
heat  of  the  press  room — caused  principally  by  the  heated  cylinders  of 
the  press,  and  to  a  greater  or  smaller  extent,  where  coal  gas  and  not 
electricity  is  used  for  lighting,  by  the  gas  jets.  Add  to  these  the  noise 
of  the  machines,  the  standing  posture,  and  confinement  in  the  press 
room  and  sustained  attention  to  their  work,  and  there  remains  noth- 
ing else  calculated  to  injure  the  pressman's  health,  barring  circum- 
stances within  his  own  control. 

The  occupation  of  pressmen  does  not  appear  to  have  attracted  the 
special  attention  of  American  writers  on  occupation  mortality,  but 
it  is  safe  to  assume  that  the  disease  liability  of  this  class,  and  in  par- 
ticular the  degree  of  consumption  frequency,  do  not  materially  differ 
from  the  observed  mortality  of  men  employed  in  the  printing  trade 
generally.  More  definite  data,  however,  would  supply  a  much  to  be 
desired  addition  to  our  at  present  very  limited  knowledge  regarding 
the  specific  occupation  mortality  of  this  employment. 

ENGRAVERS. 

Engravers  are  not  a  very  numerous,  but  a  widely  distributed,  class 
of  workmen,  whose  occupation  is  sufficiently  well  defined  to  warrant 
separate  consideration.  According  to  the  census  of  1900  there  were 
11,156  engravers  in  the  United  States.  Engravers  upon  copper,  steel, 
or  other  metals  are  subject  to  much  the  same  conditions  injuriously 
affecting  health  and  life,  and  the  differentiation  of  the  employment 
according  to  the  kind  of  metal  worked  upon  is  not  practicable. 

The  employment  decidedly  predisposes  to  consumption,  and  all 
the  available  data  indicate  an  excessive  proportion  of  deaths  from  this 
disease  among  engravers,  at  least  during  the  active  working  period  of 
life.  Aside  from  health-injurious  factors  directly  resulting  from 
operations  and  processes  inseparable  from  the  employment,  there  is 
also  the  unfavorable  effect  of  a  sedentary  occupation  demanding  a 
fixed  and  stooping  position.  Arlidge  has  called  attention  to  the  fact 
that  there  are  other  accessory  conditions  unfavorable  to  health  in  this 
employment,  such  as  the  frequent  use  of  strong  light,  severe  tax- 
ing of  the  eyes,(«)  and  the  employment  of  strong  acids.  

«  For  an  extended  discussion  of  tbe  cause  of  eye  strain  see  Biographic  Clinics, 
Vol.  IV,  by  George  M.  Gould,  M.  D.,  Philadelphia,  1906,  pp.  61  et  seq.;  also 
Popular  Science  Monthly  for  December,  1905. 
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Some  fairly  conclusive  data  are  available  regarding  the  mortality 
of  engravers,  with  particular  reference  to  consumption,  but  as  an 
interesting  case  of  extreme  longevity  mention  may  be  made  of  the 
death  of  a  Mr.  Charles  Harris  at  the  age  of  93,  who  for  more  than 
half  a  century  had  been  an  engraver  of  the  American  Bank  Note 
Company.  A  somewhat  similar  case  was  the  death  of  a  Mr.  J ames  P. 
Mayer,  who,  at  his  death  at  the  age  of  83,  was  considered  the  oldest 
American  steel  engraver  on  record. 

These,  however,  are  but  illustrations  of  exceptions  and  rather 
mark  the  rule  of  the  comparative  infrequency  of  extreme  longevity 
among  men  in  this  employment.  Thackrah  held  that  "  engravers 
and  copi^erplate  printers  present  few  examples  of  old  age,"  but  he 
may  have  included  printers  and  lithographers  and  similar  employ- 
ments under  this  term.  Tracy,  writing  with  reference  to  more  recent 
and  American  conditions,  holds  that  engravers,  in  common  with  lapi- 
daries and  watchmakers,  are  very  liable  to  phthisis.  It  is  probably 
quite  true,  as  pointed  out  by  Sommerfeld,  that  the  amount  of  metallic 
or  mineral  dust  generated  in  this  occupation  is  comparatively  small 
in  quantity,  but  it  is  practically  certain  to  be  injurious  in  its  effects 
just  because  of  the  minuteness  of  the  particles.  According  to  Som- 
merfeld's  data,  23.6  per  cent  of  all  cases  of  sickness  of  engravers 
were  diseases  of  the  lungs  and  air  passages.  He  suggests,  among 
other  points,  as  a  precaution,  extreme  care  in  the  physical  selection  of 
engravers'  apprentices  to  eliminate  those  already  predisposed  to  con- 
sumption. He  further  suggests  the  proper  ventilation  of  the  work- 
shops, which  in  most  cases  is  almost  entirely  neglected.  The  evidence 
of  such  neglect  is  brought  out  by  the  consumption  mortality  data  of 
this  employment  for  the  State  of  Rhode  Island,  according  to  which, 
out  of  142  deaths  of  engravers  recorded  during  the  half  century 
ending  with  1902,  45,  or  31.7  per  cent,  were  from  consumption, 
against  a  normal  mortality  fi-om  this  disease  among  men  in  all  occu- 
pations in  Rhode  Island  of  17.8  per  cent. 

The  recorded  industrial  insurance  mortality  experience  of  engravers 
includes  192  deaths  from  all  causes,  of  which  67,  or  34.9  per  cent,  were 
deaths  from  consumption.  Of  the  mortality  of  engravers  from  other 
respiratory  diseases,  18  were  from  pneumonia,  1  from  asthma,  and  3 
from  less  frequent  respiratory  diseases.  If  the  deaths  from  con- 
sumption and  from  other  respiratory  diseases  are  combined,  46.4  per 
cent  of  the  mortality  of  engravers  was  from  diseases  of  the  lungs  and 
air  passages.  The  excess  in  the  consumption  mortality  of  engravers 
is  still  more  clearly  brought  out  in  the  tabular  presentation  of  the 
proportionate  mortality  from  this  disease  by  divisional  periods  of 
life.  While  the  consumption  mortality  was  excessive  at  all  ages,  the 
excess  was  most  pronounced  at  25  to  34,  when  out  of  every  100  deaths 
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from  aU  causes  61.7  were  from  consumption,  against  a  normal  ex- 
pected proportion  of  31.3.  The  analysis  of  the  consumption  mor- 
tality of  engravers  in  detail  is  set  forth  in  the  following  table: 

PROPORTIONATE  MORTALITY  FROM  CONSUMPTION  AMONG  ENGRAVERS  1897 
TO  1906,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  THE  REGISTRATION  AREA 
OP  THE  UNITED  STATES,  1900  TO  1906,  BY  AGE  GROUPS. 

^^^„"i?/-*°^i,*'°^'''^-^®/^*!''°™  experience  of  an  industrial  insurance  company;  figures  for 
^t^,V?  registration  area  computed  from  mortality  statistics  of  the  Unitid  States 
census.  J 


Age  at  death. 

Deaths  of  engravers, 
1897  to  1906,  due  to- 

Per  cent  of  deaths  due 
to  consumption, 
among — 

All  causes. 

Constunp- 
tion. 

Engravers. 

Males  In 
registra- 
tion area, 
1900  to  1906. 

31 
47 
42 
34 
19 
19 

12 
29 
19 
5 
2 

38.7 
61.7 
45.2 
14.7 
10.5 

27.8 
31.3 
23.6 
15.0 
8.1 
2.7 

35  to  44  years  

45  to  54  years  

65  years  or  over  

Total  

192 

67 

34.9 

14.8 

The  preceding  observations  and  statistical  data,  derived  from 
industrial  insurance  experience,  would  seem"  to  warrant  the  conclusion 
that  engravers  are  subject  to  more  or  less  unfavorable  effects  of  their 
employment,  resulting  in  a  decidedly  high  degree  of  consumption 
frequency  at  early  ages,  but  in  particular  at  ages  15  to  44. 


SUMMARY  OF  CONCLUSIONS  REGARDING  OCCUPATIONS  WITH 
EXPOSURE  TO  METALLIC  DUST. 

Ten  occupations  exposed  to  metallic  dust  have  been  considered 
in  detail.  It  is  not  possible  in  all  cases  to  base  conclusions  upon  iden- 
tical data,  since  for  a  number  of  occupations  no  official  vital  statistics 
are  available.  As  a  method  of  indicating  with  approximate  accuracy 
the  possible  effect  of  health-injurious  employment,  use  may,  however, 
be  made  of  the  statistics  exhibiting  the  age  distribution  of  persons  in 
this  group,  and  when  the  employments  for  which  the  data  are  avail- 
able are  combined  the  number  of  such  persons  under  observation  in  the 
last  census  year  was  219,579.  Of  this  number  only  3,544,  or  1.6  per 
cent,  had  attained  to  an  age  of  65  years  or  over,  against  a  normal  ex- 
pected proportion  of  4.6  per  cent.  While  it  is  quite  probable  that,  to 
a  certain  extent,  this  small  number  of  persons  of  advanced  age  in 
occupations  exposing  to  metallic  dust  is  the  result  of  occupation  selec- 
tion, or  conditions  favorable  to  the  employment  of  young  persons,  the 
result  is,  nevertheless,  decidedly  suggestive  of  conditions  more  or  less 
unfavorable  to  health  and  life.    The  details  of  the  age  distribution 
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are  given  in  the  following  table,  by  divisional  periods  of  life,  together 
with  the  corresponding  percentage  distribution  of  all  occupied  males, 
the  data  for  both  groups  being  derived  from  the  census  of  1900. 

NUMBER  AND  PER  CENT  OF  MALES  IN  BACH  AGE  GROUP  IN  OCCUPATIONS 
EXPOSEJD  TO  METALLIC  DUST,  COMPARED  WITH  NUMBER  AND  PER  CENT 
IN  ALL  OCCUPATIONS,  1900. 

[From  report  of  the  Bureau  of  the  Census  on  Occupations,  1900.] 


Age. 


15  to  24  years . . 
25  to  34  years . . 
35  to  44  years . . 
45  to  54  years.. 
55  to  64  years . . . 
65  years  or  over 

Total  


Males  in  occupations  ex- 
posed to  metallic  dust. 

All  occupied  males. 

Number. 

Percent. 

Number. 

Per  cent. 

75,663 
69,998 
41,246 
19,711 
9,407 
3,554 

34.4 
31.9 
18.8 
9.0 
43 
1.6 

5,933,720 
5,993,847 
4,704,682 
3,250,259 
1,856,181 
1,063,856 

26.0 
26.3 
20.6 
14  3 
8.1 
4  7 

219,579 

100.0 

22,802, 545 

100.0 

According  to  this  analysis  the  proportion  of  males  aged  15  to  34 
was  unusually  large  in  this  group  of  occupations,  or  G6.3  per  cent, 
against  52.3  per  cent  expected.  At  ages  35  to  44  the  proportion  was 
18.8  per  cent  for  the  group  under  consideration,  against  20,6  per  cent 
among  occupied  males  generally,  while  at  ages  45  or  over  the  per- 
centage proportion  of  males  employed  in  occupations  with  exposure 
to  metallic  dust  was  only  14.9  per  cent,  against  27.1  per  cent  for 
occupied  males  generally.  Since  most  of  the  trades  considered  do 
not  involve  a  very  considerable  amount  of  muscular  labor,  it  Avould 
seem  safe  to  assume  that  the  unfavorable  age  distribution  is  the  result 
of  a  high  death  rate,  rather  than  because  of  occupation  selection,  more 
or  less  favorable  to  the  employment  of  persons  below  the  age  of  35 
years. 

It  is  unfortunately  not  possible  to  present  a  combined  summary 
of  the  census  vital  statistics  of  males  employed  in  the  occupations 
included  in  this  group,  since  it  is  only  for  printers  and  compositors 
that  the  census  data  have  been  made  public.  If,  however,  the  mortal- 
ity statistics  for  printers  and  compositors  are  compared  with  the  cor- 
responding statistics  for  all  occupied  males,  the  death  rates  are  above 
the  average  and  decidedly  so  at  ages  25  to  44.  The  death  rate  from 
consumption  was  4.36  per  1,000,  against  2.37  for  all  occupations,  while 
the  death  rate  from  other  respiratory  diseases  was  slightly  below  the 
average,  or  1.54  against  1.97  expected. 

The  occupation  mortality  statistics  of  Rhode  Island  are  available 
for  8  specific  occupations  with  exposure  to  metallic  dust  and  when 
combined  return  791  deaths  from  all  causes,  of  which  229  were  from 
consumption  and  99  from  other  respiratory  diseases.  The  corre- 
sponding percentages  were  29  per  cent  of  deaths  from  consumption  for 
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persons  employed  in  occupations  with  exposure  to  metallic  dust, 
against  17.8  per  cent  for  occupied  males  generally  in  the  State  of 
Ehode  Island.  The  percentage  of  deaths  from  other  respiratory 
diseases  was  12.5  per  cent,  which  was  exactly  the  same  as  for  all 
occupied  males  in  Rhode  Island. 

The  English  vital  statistics  for  this  group  of  occupations  are  avail- 
able for  tool  and  instrument  makers,  brass  workers,  and  printers 
and  compositors.  When  the  returns  for  these  occupations  are  com- 
bined, they  exhibit  excessive  death  rates  at  every  period  of  life,  as 
set  forth  in  tabular  form,  as  follows: 

MORTALITY  FROM  ALL  CAUSES,  FROM  CONSUMPTION,  AND  FROM  OTHER  DIS- 
EASES OF  THE  RESPIRATORY  SYSTEM,  IN  OCCUPATIONS  EXPOSED  TO 
METALLIC  DUST,  COMPARED  WITH  THAT  OF  ALL  OCCUPIED  MA"LES  IN  ENG- 
LAND AND  WALES,  1900  TO  1902,  BY  AGE  GROUPS. 

[From  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar-General  of 
Births,  Deaths,  and  Marriages  in  England  and  Wales.] 


Death  rate  per  1,000  due  to 
all  causes  among — 

Death  rate  per  1,000  due  to 
consumption  among — 

Death  rate  per  1,000  due  to 
other  diseases  of  the  re- 
spiratory system. 

Age  at  death. 

All  occupied 
males. 

Occupations 
exposed  to 
metaUic  dust. 

All  occupied 
males. 

Occupations 
exposed  to 
metaUic  dust. 

All  occupied 
males. 

Occupations 
exposed  to 
metallic  dust. 

15  to  19  years  

20  to  24  years  

25  to  34  years  

35  to  44  years  

45  to  54  years  

55  to  64  years  

65  years  or  over. . . 

2.44 
4.41 
6. 01 
10.22 
17.73 
31. 01 
88.39 

2.73 
5.28 
6. 29 
11.68 
20.97 
36.03 
92.52 

0.54 
1.55 
2.03 
2.74 
3.04 
2.16 
1.11 

0.73 
2.73 
3.33 
5.05 
5.22 
3.91 
1.54 

0.24 
.48 
.77 
1.66 
3.32 
6.54 
17.77 

0.30 
.45 
.69 
1.62 
3.55 
7.94 
22.46 

The  table  shows  that  the  mortality  from  consumption  among  men 
in  occupations  with  exposure  to  metallic  dust  was  decidedly  excess- 
ive at  all  ages  and  extremely  high  throughout  life,  while  the  cor- 
responding mortality  rate  from  respiratory  diseases  other  than  con- 
sumption was  fairly  normal  and  slightly  below  the  average  at  ages 
20  to  44. 

The  industrial  insurance  mortality  statistics  are  available  for  nine 
occupations  included  in  this  group,  returning  in  the  aggregate  3,502 
deaths  from  all  causes,  and  of  this  number  1,292,  or  36.9  per  cent, 
were  from  consumption.  The  deaths  from  other  respiratory  diseases 
numbered  469,  or  13.4  per  cent.  The  expected  consumption  percentage 
by  the  standard  adopted  for  the  registration  area  of  the  United  States 
was  14.8  per  cent  for  consumption  and  Il.T  per  cent  for  other  respira- 
tory diseases.  Wlien  the  mortality  from  consumption  and  from 
respiratory  diseases  other  than  consumption  are  combined,  the  propor- 
tionate number  of  deaths  among  men  in  occupations  with  exposure  to 
metallic  dust  is  found  to  be  50.3  per  cent  from  this  group  of  causes, 
against  26.5  per  cent  expected. 
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PROPORTIONATE  MORTALITY  FROM  CONSUMPTION  IN  OCCUPATIONS  EXPOSED 
TO  METALLIC  DUST,  1897  TO  190G,  COMPARED  WITH  THAT  OF  ALL  MALES  IN 
THE  REGISTRATION  AREA  OF  THE  UNITED  STATES,  1900  TO  1906.  BY  AGE 
GROUPS. 

FFicures  for  occupations  exposed  to  metallic  dust  from  experience  of  an  Industrial 
insurance  company ;  figures^  for  males  In  registration  area  computed  from  mortality 
statistics  of  tlie  United  States  census.] 


Age  at  deatli. 


15  to  24  years. . . 
25  to  34  years . . . 
35  to  44  years... 

45  to  54  years  

55  to  64  years  

65  years  or  over . 


Total. 


Deatlis  in  occupations 
exposed  to  metallic 
dust,  1897  to  1906, 
due  to — 


All  causes. 


619 
892 
739 
518 
398 
336 


3,502 


Consmnp- 
tion. 


288 
510 
313 
121 
47 
13 


a  1,292 


Per  cent  of  deatlis 
due  to  consumption 
among — 


Occupa- 
tions ex- 
posed to 
metallic 
dust. 


46.5 
57.2 
42.4 
23.4 
11.8 
3.9 


0  36.9 


Males  In 
registration 
area,  1900 
to  1906. 


27.8 
31.3 
23.6 
15.0 
8.1 
2.7 


614.8 


"  There  were  also  469  deaths  from  other  diseases  of  the  respiratory  system,  or  13.4 
per  cent  of  the  deaths  from  all  causes. 

I- The  per  cent  of  deaths  from  other  diseases  of  the  respiratory  system  in  the  regis- 
tration area  was  11.7. 

It  is  evident  from  the  foregoing  observations  and  statistical  data 
relating  to  a  sufficient  number  of  representative  employments  with 
exposure  to  metallic  dust,  that  the  health-injurious  effects  of  such 
exposure  are  reflected  in  the  comparatively  small  proportion  of  per- 
sons of  advanced  years,  a  high  general  death  rate,  and  very  high 
specific  death  rates  from  consumption  and  other  respiratory  diseases. 


OCCUPATIONS  WITH  EXPOSUEE  TO  MINERAL  DUST. 

In  the  group  of  occupations  exposing  to  a  continuous  and  consid- 
erable inhalation  of  mineral  dust  resulting  from  industrial  processes, 
haye  been  included  for  the  present  purpose  the  following  repre- 
sentative employments:  Stone  workers,  marble  workers,  glass 
blowers,  glass  cutters,  diamond  cutters,  potters,  cement  workers, 
plasterers,  paper  hangers,  molders,  core  makers,  and  lithographers. 
These  occupations  are  all  more  or  less  subject  to  an  excessive  death 
rate  from  all  causes,  but  in  particular  to  a  decided  excess  in  the  pro- 
portionate mortality  from  consumption,  and  in  most  cases  also  to  a 
comparatively  high  degree  of  frequency  in  the  occurrence  of  respira- 
tory diseases.  The  details  of  labor  conditions  as  far  as  they  could 
be  conveniently  included  in  the  following  summary  of  observations 
regarding  particular  trades  appear  to  fully  confirm  the  opinion  that 
the  degree  of  excess  in  consumption  frequency  is  intimately  related 
and  in  almost  exact  proportion  to  the  degree  of  exposure  to  contin- 
uous and  considerable  inhalation  of  mineral  dust. 
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THE  STONE  INDUSTRY. 

The  stone  industry  in  the  United  States  is  of  considerable  extent 
and  wide  dispersion  over  practically  the  entire  country.  The  number 
of  males  of  known  ages  15  or  over  employed  as  stone  and  marble 
cutters  in  the  United  States  in  1900,  according  to  the  census,  was 
64,039,  but  it  is  quite  probable  that  this  total  does  not  include  stone 
polishers,  sawyers,  and  other  similar  occupations  peculiar  to  the  stone 
industry.  The  health  of  stone  and  marble  cutters  has,  from  earliest 
times,  been  held  to  be  notoriously  bad,  and  the  hygienic  importance 
of  this  trade  was  recognized  by  Ramazzini,  who,  as  far  back  as  1705, 
discussed  the  subject  in  an  entire  chapter  in  his  work  on  occupation 
mortality,  stating  that  "in  hewing  marble  or  stones  out  of  the  rock, 
in  polishing  and  cutting  them,  they  oftentimes  suck  in,  by  inspiration, 
the  sharp,  rough,  and  cornered  small  splinters  or  particles  that  fly  off ; 
so  that  they  are  usually  troubled  with  a  cough,  and  some  of  them  turn 
asthmatic  and  consumptive.  *  *  *  Our  medical  histories  give 
many  instances  of  stones  found  in  the  stomach  and  lungs  of  these 
worlcmen,  for  which  we  can  assign  no  other  material  cause  but  the 
dusty  particles  taken  in  at  the  mouth  and  gradually  gathered  into  a 
heap.  *  *  *  Withal,  all  possible  caution  must  be  used  to  avoid 
the  sucking  in  of  these  minute  particles  at  the  mouth." 

From  the  earliest  to  the  most  recent  observers  upon  the  health  con- 
ditions in  this  trade,  the  conclusions  have  been  decidedly  unfavorable 
and  suggestive  of  circumstances  more  or  less  possible  of  material 
improvement.  Oliver,  in  his  treatise  on  Diseases  of  Occupation, 
remarks,  with  special  reference  to  stone  masons : 

The  occupation  of  the  stone  mason  and  of  the  quarryman  has  for 
long  been  regarded  as  one  in  which  a  higher  death  rate  from  lung 
disease  occurs  than  in  most  occupations.  The  disease,  which  usually 
assumes  a  chronic  character,  is  slow  in  its  development  and  progress. 
As  it  is  attended  by  the  ordinary  physical  signs  and  symptoms  ob- 
served in  other  forms  of  pneumokoniosis,  the  malady  calls  for  no 
special  description  other  than  this,  that  in  contradistinction  to  miners' 
phthisis,  which  occurs  in  men  who  work  underground,  stone  masons' 
phthisis  is  met  with  in  men  who  are  working  in  the  open  air.  a 
circumstance  which  becomes  a  strong  argument  in  favor  of  the  dust 
origin  of  pneumokonioses  as  against  the  bacillary.  After  a  time  the 
lung  disease  becomes  tuberculous,  hence  the  extraordinary  fact  of 
the  death  rate  from  pulmonary  tuberculosis  among  stone  masons  and 
marble  cutters,  who  are  following  an  outdoor  occupation,  being  six 
times  that  of  bankers  and  brokers,  who  are  leading  an  indoor  lite. 
This  want  of  harmony  between  occupation  and  mortality  from  pul- 
monary phthisis  is  observed  in  other  outdoor  occupations  than  stone^ 
cutting.  It  would  appear,  therefore,  as  if  the  predisposing  causes  ot 
lung  disease  are  often  of  greater  importance  than  the  exciting— in 
other  words,  that  the  soil  is  of  as  much,  if  not  of  greater,  influence 
than  the  seed.  The  irritation  of  the  lung  caused  by  dust  would  seem 
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in  some  instances,  especically  in  the  early  stages  of  the  disease  to 
create  a  favorable  soil  for  the  implantation  of  the  tubercle  bacillus, 
while  in  the  slowly  developed  forms  of  pneumokoniosis  the  hard  and 
unyielding  fibrous  tissue  does  not  offer  the  same  attractions  to  the 
micro-organism,  and  as  a  consequence  it  is  in  those  parts  of  the  lung 
where  the  structure  is  least  fibrous  that  the  tubercle  bacilli  exert  then- 
greatest  power  for  harm.(") 

The  remarks  of  Oliver  are  fully  sustained  by  the  available  statis- 
tical evidence.  The  secretary  of  the  Operative  Masons'  Society  of 
London,  in  his  testunony  before  the  committee  on  industrial  diseases, 
produced  the  mortality  record  for  Newcastle  for  the  period  1871  to 
1896,  including  an  account  of  160  deaths  of  stone  masons,  and  of  this 
number  71,  or  44.4  per  cent,  had  died  from  phthisis,  at  an  average 
age  of  only  42.23  years.  It  was  admitted,  however,  that  conditions 
had  improved,  and  more  recent  data  resulted  in  a  more  favorable 
showing.  Out  of  253  deaths  of  stone  masons  reported  in  1905.  by  the 
same  society,  79,  or  31.2  per  cent,  were  deaths  from  consumption. 
The  same  witness  stated  that  the  average  age  at  death  of  those  dying 
from  phthisis  during  1905  was  44  years,  against  51  years  for  deaths 
from  all  causes.  ('') 

Conditions  are  probably  somewhat  different  in  this  country,  due  to 
the  more  general  use  of  pneumatic  tools,  which  generate  considerable 
quantities  of  fine  dust,  the  complete  prevention  of  which  is  always 
difficult  and  often  is  impossible.  The  degree  of  disease  liability 
varies  materially  according  to  the  specific  occupation,  and  the  risk 
is  less  in  the  case  of  paving-stone  cutters  and  slate  splitters  than  in 
the  case  of  monument  or  custom  work,  which  requires  close  atten- 
tion in  matters  of  minute  detail  and  which  is  more  often  carried 
on  indoors.  Surfacing  and  carving  and  cutting  with  pneumatic 
tools  are  the  most  dangerous  employments,  and  the  risk  is  less  in 
polishing,  grinding,  sawing,  and  lathe  work,  most  of  Avhich  is  car- 
ried on  by  the  wet  process.  Large  quantities  of  dust  are  stirred  up, 
however,  in  the  brushing  off  and  cleaning  up  of  the  accumulated 
dust,  and  in  the  moving  of  materials,  dropping  of  slabs,  etc.  There 
is,  therefore,  more  or  less  dust  exposure  in  all  branches  of  the  stone 
industry,  but  the  results  of  exposure  vary  according  to  the  kind  of 
material,  which  includes  a  large  variety  of  stones,  chiefly,  however, 
granite,  marble,  limestone,  sandstone,  bluestone,  slate,  etc. 

The  stonecutter's  trade  is  one  which  requires  both  skill  and  arduous 
physical  labor.   The  men  as  a  rule  work  in  the  open  air,  and  in  very 
wami  or  wet  weather  under  shelter;  but  all  are  liable  to  inhale  the 
dust  and  small  particles  from  the  material  upon  which  they  operate 
Ihis  on  some  kinds  of  stone  is  much  more  deleterious  to  health  than 

"Diseases  of  Occupation,  London,  1908,  p.  305. 

"  Minutes  of  Evidence,  Departmental  Committee  on  Compensation  for  Indus- 
trial Diseases,  p.  322, 
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on  others,  the  stone  containing  the  largest  proportion  of  flints  being 
much  more  injurious  than  that  which  has  most  lime  in  it.  The  re- 
turns show  that  the  present  age  of  stonecutters  is  three  years  less 
than  that  of  carpenters  or  masons,  while  the  average  number  of  years 
at  work  exceeds  that  of  either  by  nearly  one  year.  But  this  is  ac- 
counted for  by  reason  of  the  difference  in  the  ages  at  which  they  began 
to  work,  which  by  63.9  per  cent  of  stonecutters  was  under  15  years  of 
age ;  while  in  the  other  two  trades  mentioned  it  was  13.8  per  cent  and 
4  per  cent,  respectively.  The  explanation  is  that  in  England,  Ireland, 
and  Scotland,  as  well  as  in  other  European  countries,  seven  years  are 
the  rule  for  apprenticeship  of  stonecutters,  and  a  large  proportion  are 
taken  when  12  years  old,  and  quite  a  number  under  this  age.  Eighty- 
three  and  one-half  per  cent  of  the  total  number  were  foreign  born 
and  but  16.5  per  cent  American  born;  and  of  the  latter  but  nine- 
tenths  of  1  per  cent  began  to  work  under  15  years  of  age;  while  15.4 
l^er  cent  of  carpenters  and  25.6  per  cent  of  masons  began  to  work  at 
their  respective  trades  after  the  age  of  20  years  and  upward,  none 
of  the  stonecutters  had  reached  this  age.  This  fully  accounts  for  the 
differences  above  noted.  (") 

In  his  discussion  of  the  hygiene  of  this  occupation  Lloyd  makes  the 
following  observations : 

Stonecutters  and  quarrymen  suffer  in  various  degrees  from  the  in- 
halation of  dust.  The  extent  of  the  evil  in  their  cases  depends  upon, 
first,  the  character  of  the  dust  and,  second,  the  circumstances  amid 
which  the  work  is  pursued.  The  quality  of  the  stone  has  much  to  do 
with  the  extent  of  pulmonary  disease  among  stonecutters.  Some  stone 
is  much  more  dusty  than  others.  A  sedimentary  stone,  for  instance, 
that  was  formed  originally  simply  by  the  deposit  of  earthy  and 
siliceous  particles  under  water  is  much  more  liable  to  give  off  a  large 
quantity  of  dust  than  is  a  stone  that  was  fused  in  early  geological 
ages — the  igneous  stones,  for  instance,  like  granite.  Although  the 
particles  from  these  latter  stones  are  exceedingly  hard,  yet  there  is  not 
much  true  dust,  only  the  particles  actually  displaced  by  the  contact 
with  the  tool  being  thrown  off.  These  probably  do  not  carry  far  in 
the  air,  and  are  mostly  too  large  to  gain  access  to  the  alveoli  as  dust. 
This  was  the  explanation  given  by  Hamilton,  of  Aberdeen  (quoted 
by  Arlidge),  for  the  fact  that  the  masons  and  polishers  at  the  Aber- 
deen quarries  do  not  suffer  much,  if  any,  with  industrial  phthisis. 

A  brief  abstract  from  a  special  report  of  the  Massachusetts  state 
board  of  health  on  dangerous  occupations,  as  suggestive  evidence 
particularly  applicable  to  American  conditions  at  the  present  time,  is 
also  included  here: 

It  is  preeminently  a  dusty  trade,  and  the  workmen  are,  therefore, 
exposed  to  the  danger  of  inhaling  nonabsorbable  and  irritating  par- 
ticles of  mineral  matter.  Accidents  to  the  eyes  from  flying  chips  are 
also  very  common,  but  they  are  generally  less  serious  than  those  due 
to  fragments  of  steel  from  the  tools  employed.  Of  the  various  kinds 
of  stone  dust,  granite  is  regarded  as  more  injurious  than  marble,  and 

"Fourteenth  Annual  Report  of  the  Bureau  of  Statistics  of  Labor  and  Indus- 
tries of  New  Jersey,  1891,  pp.  176,  177. 
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soapstone  the  least  of  all ;  but  different  granites  vary  in  this  partic- 
ular some  yielding  a  much  finer  dust  than  others,  on  account  ot  dit- 
ferences  in  texture.  The  greatest  amount  of  dust  comes  from  the  sur- 
facino'  machines,  which  are  operated  with  compressed  air.  The  tool 
is  either  a  large  hammer  or  an  instrument  which  presents  four  smaller 
separate  faces.  Sometimes  a  bushing  hammer,  made  of  thin,  chisel- 
like  blades  bolted  together,  is  used ;  this  creates  the  finest  dust  of  all. 
The  men  who  operate  the  surfacing  tools  rarely  wear  masks,  but  many 
chew  tobacco  and  spit,  in  the  belief  that  the  practice  serves  to  protect 
them  from  the  effects  of  the  dust  to  which  they  are  exposed.  Some 
protect  themselves  from  flying  chips  by  means  of  wire  screens  placed 
about  the  hammer ;  some  wear  wire  masks  and  some  wear  glasses.  By 
a  union  regulation,  surfacing  is  done  in  the  open  sheds  in  the  yard. 
Wliile  the  operation  of  smoothing  can  not  be  done  by  the  wet  process, 
on  account  of  clogging  of  the  tools  with  the  pasty  material  which 
would  thereby  be  produced,  polishing  is  conducted  with  the  applica- 
tion of  water,  which  prevents  the  evolution  of  dust.  The  sawing  of 
granite  and  marble  into  slabs  is  conducted  ordinarily  by  the  wet  proc- 
ess, and  is  therefore  unattended  by  dust;  but  soapstone  sawing  and 
cutting  for  joints  is  frequently  done  dry,  and  with  the  evolution  of 
much  fine  dust.  Turning  in  lathes  is  conducted  in  the  wet  way,  and 
is  dustless. 

Of  343  deaths  which  occurred  m  the  city  of  Quincy  among  stone- 
cutters during  a  period  of  abou.t  sixteen  years,  no  fewer  than  142 
(41.4  per  cent)  were  due  to  pulmonary  tuberculosis,  41  (12  per  cent) 
to  other  diseases  of  the  lungs,  44  (12.8  per  cent)  to  diseases  of  the 
heart,  24  (7  per  cent)  to  violence,  and  92  (26.8  per  cent)  to  all  other 
causes.  Excluding  accidents,  the  percentage  due  to  tuberculosis  was 
44.5.  These  statistics  show  even  more  strikingly  than  those  quoted 
in  a  report  submitted  two  years  ago  the  dangerous  character  of  this 
occupation.  Therein  it  appears  that,  of  a  total  of  30,000  deaths  among 
stonecutters,  tuberculosis  was  the  cause  in  28.57  per  cent.  It  must  be 
said,  however,  that  the  average  age  at  death  of  the  victims  of  the 
disease  in  this  industry,  so  far  at  least  as  the  Quincy  records  show, 
is  somewhat  high  (47.8  years) ,  but  it  is  to  be  borne  in  mind  that  the 
calling  is  one  which  is  not  open  to  the  naturally  weak,  and  that  many 
of  those  who  become  incapacitated  through  infection  drift  into  other 
lines  of  industry  in  which  physical  strength  is  not  so  essential,  and 
hence  at  death  are  not  returned  as  belonging  to  this  class. 

STONEWORKEIIS. 

No  very  satisfactory  data  for  this  country  are  available  to  deter- 
mine with  accuracy  the  probable  degree  of  difference  in  the  health- 
injurious  conditions  resulting  from  the  cutting  or  manipulation  other- 
wise of  the  different  kinds  of  stone,  such  as  granite,  sandstone, 
hmestone,  bluestone,  slate,  etc.,  except  marble-cutters,  to  be  sep- 
arately considered  as  a  well-defined  branch  of  the  trade.  The  term 
stonecutter  is,  therefore,  practically  inclusive  of  all  branches  of  the 
industry  and  of  all  the  different  employments  necessary  in  connection 
therewith.  An  observer  of  conditions  in  the  sandstone  industry  states 
mat    stonecutters  who  work  on  sandstone  seldom  live  to  be  50  years 
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of  age,  and  nearly  all  of  tliem  die  of  lung  disease  due  to  the  inhala- 
tion of  mineral  dust ;  "  but  how  far  this  is  sustained  by  actual  experi- 
ence in  the  regions  where  sandstone  is  quarried  and  cut  can  not  be 
stated  at  present.  A  physician  of  long  residence  in  the  New  Bedford, 
Ind.,  limestone  field,  states  that  he  has  not  observed  very  serious  con- 
sequences to  result  from  employment  in  that  branch  of  the  stone 
industry,  but  all  such  observations  are  subject  to  serious  error  in  the 
absence  of  trustworthy  statistical  data  for  a  period  of  years. 

The  Vermont  state  board  of  health  has  reported  the  mortality  by 
occupations  during  the  six  years  ending  with  1905,  and  during  that 
time  there  were  204  deaths  from  all  causes  among  the  granite  and 
stone  cutters  and  workers  in  that  State.  Of  those  deaths  80,  or  39.2 
per  cent,  were  from  consumption,  and  27,  or  13.2  per  cent,  from  other 
respiratory  diseases.  Of  the  deaths  from  all  causes  among  granite 
and  stone  cutters  and  workers  in  Vermont,  52.4  per  cent  was  due 
either  to  consumption  or  to  other  respiratory  diseases. 

In  the  State  of  Rhode  Island  during  the  period  1897-1906,  125 
deaths  of  stone  and  marble  cutters  and  workers  were  recorded,  and  of 
this  number  40,  or  32  per  cent,  were  from  consumption,  compared 
with  the  average  of  17.7  per  cent  for  men  in  all  occupations  in  that 
State.  The  census  mortality  statistics  for  1900  combine  marble  and 
stone  cutters  into  one  group,  including  26,141  males  aged  15  years 
or  over  in  the  registration  States.  Of  the  number  stated,  659,  or  2.5 
per  cent,  had  attained  to  65  years  of  age  or  over,  which  compares  with 
3.9  per  cent  for  men  in  mechanical  and  manufacturing  industries  gen- 
erally. In  the  mortality  from  all  causes  the  death  rate  was  compara- 
tively low  at  ages  under  25,  but  high  at  ages  25  or  over,  as  shown 
in  detail  in  the  table  following.  The  census  mortality  statistics,  how- 
ever, are  subject  to  the  criticism  that  in  all  probability  the  facts  are 
understated  on  account  of  defective  enumeration,  and  the  table  must, 
therefore,  be  used  with  caution. 

MORTALITY  PROM  ALL  CAUSES  AMONG  MARBLE  AND  STONE  CUTTERS, 
rOMPARED  WITH  THAT  OF  THE  MANUFACTURING  AND  MECHANICAL  CLASS 
AND  THE  MERCANTILE  AND  TRADING  CLASS,  IN  THE  REGISTRATION 
STATES,  1000,  BY  AGE  GROUPS. 

[From  report  of  the  Bureau  of  the  Census  on  Vital  Statistics,  1900.] 


Age  at  death. 

Marble  and 
stone  cutters. 

The  manufac- 
turing and  me- 
chanical class. 

The  mercan- 
tile and  trad- 
ing class. 

3.35 
9.32 
24. 72 
122. 91 

4.  43 

8.35 
20.16 
105.  43 

2.(50 
6.72 
19.91 
93.79 

Death  rate  per  1,000  among— 
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A  further  difficulty  in  connection  with  the  vital  statistics  of  stone 
I  and  marble  cutters  results  from  the  fact  that  men  in  this  trade  are 
,a  very  mobile  element,  frequently  moving  from  one  place  to  another 
i  in  response  to  better  trade  conditions,  higher  wages,  etc.,  in  other 
j  fields.    The  most  suggestive  results  of  the  census  mortality  investiga- 
iition  is  the  extraordinary  death  rate  from  consumption,  which  is  re- 
turned at  5.41  per  1,000,  compared  with  2.62  for  the  mechanical 
land  manufacturing  class,  and  1.66  for  the  mercantile  and  trading 
class.    The  statistics  of  Rhode  Island  and  the  United  States  census 
.of  1900  confirm,  therefore,  the  conclusion  that  consumption  among 
imen  employed  in  the  stone  industry  is  of  exceptional  frequency  and 
in  fact  by  far  the  most  common  cause  of  death. 

For  reasons  unknown,  the  Report  of  the  Registrar-General  for 
'England  and  Wales  does  not  specifically  consider  stonecutters,  but 
ithey  are  combined  with  quarrymen  in  stone  and  slate,  which,  of 
(Course,  precludes  the  utility  of  the  resulting  averages  in  an  effort 
tto  determine  the  relative  degree  of  consumption  frequency  in  a  well- 
I  defined  specific  occuj)ation  such  as  the  stonecutter's  trade.  Even 
when  considered  as  a  group,  however,  quarrymen  and  stonecutters 
f  combined,  according  to  English  statistics,  show  an  excessive  mortality 
■from  consumption  and  other  respiratory  diseases,  but  it  is  a  matter  of 
regi^et  that  the  data  should  not  be  separately  available  for  men 
employed  in  the  more  important  branches  of  the  stone  industry. 

The  recorded  industrial  insurance  mortality  experience  of  stone- 
workers  includes  858  deaths  from  all  causes,  of  which  302,  or  35.2  per 
cent,  Avere  from  consumption.  Of  the  mortality  of  stoneworkers  from 
respiratory  diseases  other  than  consumption,  95  were  from  pneumonia, 
13  from  asthma,  30  from  bronchitis,  and  24  from  less  frequent  respira- 
tory diseases.  If  the  deaths  from  consumption  and  from  respiratory 
diseases  other  than  consumption  are  combined,  it  is  found  that  54.1 
per  cent  of  the  mortality  of  stoneworkers  was  from  diseases  of  the 
lungs  and  air  passages.  The  excessive  mortality  from  lung  diseases 
among  stoneworkers  is  therefore  sustained  by  all  of  the  numerous 
investigations  which  have  been  made  into  the  health  conditions  of  this 
employment.  The  excess  in  the  consumption  mortality  of  stone- 
workers is  still  more  clearly  brought  out  in  the  tabular  presentation 
of  the  proportionate  mortality  from  this  disease  by  divisional  periods 
of  life.  W^iile  the  consumption  mortality  was  excessive  at  all  ages, 
the  excess  was  most  pronounced  at  ages  35  to  44,  when  out  of  every 
100  deaths  from  all  causes  47.7  were  from  consumption  against  an 
expected  normal  proportion  of  23.6.  The  analysis  of  the  consumption 
mortality  of  stoneworkers  in  detail  is  set  forth  in  the  table  following. 
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PEOPORTIONATE  MORTALITY  FROM  CONSUMPTION  AMONG  STONEWORKERS 
1897  TO  1906,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  THE  REGISTRATION 
AREA  OF  THE  UNITED  STATES,  1900  TO  1906,  BY  AGE  GROUPS. 

[Figures  for  stoneworkers  from  experience  of  an  industrial  Insurance  company  •  fleures 
for  males  in  the  registration  area  computed  from  mortality  statistics  of  the  United 
States  census.] 


Age  at  death. 


Deaths  of  stoneworlc- 
ers,  1897  to  1906,  due 
to- 


All  causes. 


Consump- 
tion. 


Per  cent  of  deaths  due  to 
consumption  among — 


Stonework- 
ers. 


Males  in 
registration 
area,  1900 
to  1906. 


15  to  24  years. . . 
25  to  34  years... 
35  to  44  years.. . 
45  to  54  years... 
55  to  64  years.. . 
65  years  or  over 

Total  


21 
114 
172 
232 
199 
120 


10 
60 
82 
91 
52 
7 


47.6 
52.6 
47.7 
39.2 
26.1 
5.8 


27.8 
31.3 
23.6 
15.0 
8.1 
2.7 


858 


302 


35.2 


14.8 


The  preceding  observations  and  statistical  data,  including  the 
industrial  insurance  mortality  experience  of  this  class,  fully  confirm 
the  conclusion  that  this  occupation  is  to  be  classed  as  decidedly  un- 
healthful  and  that  the  degree  of  consumption  frequency  is  materially 
above  the  normal  at  all  ages,  but  that  the  excess  is  most  marked  at 
ages  35  to  44. 

MARBLE  WORKERS. 

Marble  workers  constitute  a  distinctive  and  well-defined  group  of 
the  stone  industry,  which  it  has  seemed  best  to  consider  separately, 
though  most  of  the  general  statistics  appertaining  to  the  occupation 
are  included  in  the  stone  industry  considered  as  a  whole.  The  Ameri- 
can marble  industry  is  centered  chiefly  in  Vermont,  where  about  60 
per  cent  of  all  the  marble  produced  in  the  United  States  is  quarried, 
and  most  of  it  is  cut  and  dressed,  sawed,  or  polished,  as  the  case 
may  be,  in  the  locality  where  quarried.  The  Vermont  state  board 
of  health  has  for  some  six  years  past  reported  the  mortality  by 
occupations,  and  of  the  deaths  of  marble  workers  reported  in  that 
State,  out  of  a  mortality  of  42  from  all  causes,  5  were  from  consump- 
tion and  5  from  other  respiratory  diseases.  The  fact  that  Vermont 
is  an  otherwise  exceptionally  healthful  State  goes  far  to  mitigate  the 
Intrinsic  dangers  of  the  occupation  resulting  from  continuous  exposure 

to  the  inhalation  of  stone  dust. 

Bertillon,  in  his  observations  on  morbidity  and  mortality,  refers  to 
stonecutters  and  workers  in  marble  in  Switzerland  as  bemg  subject 
to  a  considerable  mortality,  principally  from  phthisis,  which  rapidly 
increases  with  age.  Under  20  years  of  age,  accordmg  to  this  au  hor- 
ity,  it  is  rarer  than  among  the  mass  of  the  population ;  f/^^  ^0  29 
it  equals  the  average,  from  30  to  39  it  is  double,  from  40  to  49  it  is 
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triple,  and  from  50  to  59  it  is  four  times  the  average  rate  of  the  Swiss 
as  a  nation.  He  also  refers  to  Italian  statistics,  which  are  significant 
on  account  of  the  remarkable  development  of  the  marble  industry  at 
Can-ara,  stating  that  stonecutters  and  pavers  average  fewer  days  of 
sickness  than  the  whole  population  up  to  45  years,  but  considerably 
more  above  that  age.  At  Paris  the  workers  in  marble  are  subject  to 
a  high  death  rate  at  all  ages. 

A  very  instructive  descriptive  account  of  the  machine  process  as 
generally  employed  in  the  marble  industry  was  included  in  the  re- 
port on  the  stone  industry  for  1908,  by  Mr.  W.  C.  Day,  of  the  United 
States  Geological  Survey,  from  which  the  following  extract  is  made 
as  emphasizing  the  more  or  less  health-injurious  circumstances  of 
employment  in  marble  manufacture: 

After  being  sawed  the  slabs  are  placed  on  a  "rubbing  bed,"  which 
consists  of  a  circular  cast-iron  plate,  from  8  to  15  feet  in  diameter, 
the  older  forms  having  a  circular  opening  from  1  foot  to  18  inches 
in  diameter  in  the  center.  The  plate  is  planed  to  a  smooth  surface 
and  is  mounted  upon  running  gear  so  that  it  may  revolve  in  a  hori- 
zontal plane.  Fixed  arms,  usually  four  in  number,  are  sustained  radi- 
ally about  one-fourth  of  an  inch  above  the  plate,  either  by  an  upright 
passing  through  the  central  opening  or  by  a  framework  overhead  (in 
the  case  of  the  newer  solid  forms  of  bed).  The  slabs  of  stone  to  be 
polished  are  placed  upon  the  bed  in  front  of  the  arms,  and  the  bed 
is  revolved  slowly  beneath  them  in  such  a  direction  as  to  hold  them 
firmly  against  the  arms.  An  abrading  material,  such  as  sand,  some- 
times mixed  with  "chilled  shot,"  or  crushed  steel,  with  a  constant 
supply  of  water,  is  fed  upon  the  plate.  If  necessary,  the  stones  are 
weighted  to  increase  the  friction.  From  this  rubbing  bed  the  slabs 
are  removed  to  the  emery  bed,  which  is  similar  to  the  former,  fine 
emery  being  used  for  abrasion.  They  are  then  rubbed  down  by  hand 
with  a  fine,  evenly  grained  sandstone,  commonly  called  a  "Scotch 
hone,"  with  a  sufficient  supply  of  water,  and  smoothed  off  with  pum- 
ice stone  and  water.  The  final  polish  is  put  on  by  rubbing  the  slabs 
upon  a  bufiing  bed,  similar  in  form  to  the  rubbing  bed,  but  covered 
with  a  thick,  specially  prepared  felt,  upon  which  a  small  amount  of 

putty  powder  "  (oxide  of  tin)  is  fed,  to  give  a  high  gloss.  The  hand 
process  consists  in  grinding  on  the  rubbing  bed  as  before,  and  then 
rubbing  down  by  hand  successively  with  Nova  Scotia  "  blue  stone," 

red  stone,"  "Scotch  hone,"  and  pumice  stone,  after  which  it  is 
glossed  with  putty  powder,  or,  in  case  of  cheaper  "  onyxes  "  and  com- 
mon marbles,  with  a  mixture  of  two  parts  of  oxalic  acid  and  one  part 
or  tin  oxide. 

In  marble  cutting,  as  in  the  stone  industry  generally,  the  intro- 
duction of  pneumatic  tools  operated  by  compressed  air  has  brought 
in  a  new  and  decidedly  health-injurious  factor,  since  the  amount 
Of  dust  generated  by  this  process  is  very  much  greater  than  when  the 
;Vork  is  done  entirely  by  hand  with  the  ordinary  chisel  and  mallet. 

ortable  stone-dressing  machines  have  been  invented  and  quite  widely 


690 


BULLETIN  OF  THE  BUKEAU  OF  LABOK. 


adopted,  since  in  part  the  quality  of  the  work  done  by  these  machines 
is  superior  to  hand  work,  while  the  productive  capacity  is  claimed  to 
be  from  eight  to  fifteen  times  as  much  as  when  the  work  is  done 
entirely  by  hand.  Exhaust  air  is  employed  to  keep  the  stone  clean 
at  the  point  of  impact  of  the  cutting  tool,  but  the  clouds  of  dust  raised 
by  this  apparatus  are  considerable,  even  though  the  work  is  usually 
done  outside  of  the  shed.  Aside  from  the  dust  generated  in  either 
machine  or  hand  cutting,  a  vast  amount  of  dust  is  produced  during 
cleaning-up  operations,  and  while  labor  organizations  have,  in  part, 
provided  against  this  risk  by  special  regulations,  the  generation  of 
much  dust  is  practically  unavoidable  under  the  existing  methods  by 
which  the  work  is  carried  on. 

The  United  States  census  mortality  statistics  combine  marble  and 
stone  cutters,  so  that  it  is  impossible  to  separately  consider  statistic- 
ally the  mortality  of  this  employment.  As  has  been  previously 
pointed  out  in  discussing  stonecutters  generally,  the  evidence  is 
entirely  conclusive  that  the  mortality  from  consumption  and  other 
respiratory  diseases  among  this  class  is  decidedly  excessive.  It  is 
observed  in  the  report  on  Vital  Statistics  of  the  census  of  1890  (Vol. 
I,  p.  144)  that  "  it  will  be  seen  from  the  preceding  table  that  among 
marble  and  stone  cutters  in  the  United  States  the  greatest  proportion 
of  deaths  was  due  to  consumption,  being  much  greater  than  the 
average  proportion  due  to  this  cause  in  this  class.  The  proportion  of 
deaths  of  marble  and  stone  cutters  in  the  United  States  due  to  diseases 
of  the  respiratory  system  Avas  greater  than  the  average  proportion  in 
this  class."  The  respective  rates  per  1,000  living  were  3.15  for  con- 
sumption against  an  average  of  2.11  and  1.91  for  other  respiratory 
diseases  against  an  average  of  1.54  among  occupied  males  in  manu- 
facturing and  mechanical  industries  generally. 

The  recorded  industrial  insurance  mortality  statistics  of  marble  cut- 
ters include  200  deaths  from  all  causes,  of  which  56,  or  28  per  cent, 
were  from  consumption.  Of  the  mortality  of  marble  workers  from  re- 
spiratory diseases  other  than  consumption,  26  were  from  pneumonia, 
7  from  asthma  and  bronchitis,  and  3  from  less  frequent  respiratory 
diseases.  If  the  deaths  from  consumption  and  from  respiratory  dis- 
eases other  than  consumption  are  combined,  46  per  cent  of  the  mor- 
tality of  marble  workers  was  from  diseases  of  the  lungs  and  air 
passages.  The  excess  in  the  consumption  mortality  of  marble  work- 
ers is  less  than  the  excess  in  the  consumption  mortality  of  stone- 
workers  generally,  and  tliis  fact  is  still  more  clearly  brought  out  in 
the  tabular  presentation  of  the  proportionate  mortality  from  this 
disease  by  divisional  periods  of  life.  Wliile  the  consumption  mor- 
tality was  high  during  the  entire  active  working  lifetime  of  marble 
workers,  the  excess  in  the  mortality  was  most  pronounced  at  25  to 
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34  when  out  of  every  100  deaths  from  all  causes  60  were  from  con- 
sumption, against  a  normal  expected  proportion  of  31.3.  The  analy- 
sis of  the  consumption  mortality  of  marble-cutters  in  detail  is  set 
forth  in  the  table  below : 

PROPORTIONATE  MORTALITY  FROM  CONSUMPTION  AMONG  MARBI.E  CUT- 
TERS, 1897  TO  1906,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  THE  REGIS- 
TRATION AREA  OF  THE  UNITED  STATES,  1900  TO  1906,  BY  AGE  GROUPS. 

[FiKures  for  marble-cutters  from  experience  of  an  industrial  insurance  company  ;  figures 
for  males  in  registration  area  computed  from  mortality  statistics  of  the  United  States 
census.] 


Age  at  death. 


Deaths  of  marble  cut- 
ters,  1897  to  1906, 
due  to — 


All  causes. 


Consump- 
tion. 


Per  cent  of  deaths  due  to 
consumption  among — 


Marble- 
cutters. 


Males  in 
registration 
area,  1900 
to  1900. 


15  to  24  years... 
25  to 34  years... 
35  to  44  years . . . 
45  to  54  years... 
55  to  64  years... 
65  years  or  over 

Total  


3 

30 
40 
46 
50 
31 


15 
16 
16 
7 
2 


50.0 
40.0 
34.8 
14.0 
6.5 


27.8 
31.3 
23.6 
15.0 
8.1 
2.7 


200 


56 


28.0 


14.8 


The  preceding  observations  and  statistical  data,  derived  from  indus- 
trial insurance  mortality  experience,  confirm  the  conclusion  that  the 
degree  of  dust  exposure  in  this  occupation  is  about  the  same  as  among 
stoneworkers  generally  and  that  the  degree  of  consumption  frequency 
among  marble  cutters  is  materially  above  the  average,  but  decidedly 
so  at  ages  25  to  34. 

THE  GLASS  INDUSTRY. 

The  glass  industry  in  the  United  States  gives  employment  to  some 
50,000  wage-earners,  of  whom  about  10  per  cent  are  children  under 
16  years  of  age.  The  industry  is  a  varied  one,  including  among 
others  the  manufacture  of  blown  and  pressed  ware,  of  window  glass 
and  plate  glass,  and  finally  of  so-called  crystal  or  cut  glass,  which  for 
the  present  purpose  is  considered  as  a  separate  industry.  The  labor 
division  of  the  trade  includes  numerous  and  well-defined  occupations, 
each  of  which  is  subject  to  more  or  less  injurious  circumstances,  but 
of  these  the  handling  of  materials  and  the  mixing  are  the  most  liable 
to  the  risk  of  continuous  inhalation  of  mineral  dust.  The  most  im- 
portant employment  is  that  of  the  glass  blower,  but  there  are  few 
accurate  statistics  which  separate  this  employment  from  the  industry 
as  a  whole.  For  the  present  purpose,  however,  it  has  seemed  best,  as 
tar  as  practicable,  to  consider  the  mortality  of  glass  blowers  by  itself, 
although  the  medical  observations  subsequently  to  be  quoted  refer 
more  or  less  to  glass  workers  as  a  class.  Changes  in  manufacturing 
processes  and  the  introduction  of  labor-saving  machinery  have  resulted 
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in  sanitary  improvements,  which  in  consequence  have  had  a  favorable 
effect  upon  the  health  of  glass  blowers,  at  least  in  the  United  States, 
as  far  as  the  rather  fragmentary  statistical  data  can  be  relied  upon. 
Among  glass  workers  as  a  class,  consumption  is  of  exceptional  fre- 
quency, in  addition  to  which  there  is  a  comparatively  high  mortality 
from  other  respiratory  diseases,  lead  poisoning,  and  heat  prostration. 

Thackrah,  writing  in  1832,  held  that  glass  workers  as  a  class  were 
liable  to  catarrh  and  cough,  but  not  to  pleurisy  and  pneumonia.  He 
commented  upon  the  appearance  of  a  fine  dust  at  the  furnaces  which, 
however,  in  his  opinion  did  not  produce  any  marked  effect  on  the 
health  of  the  operatives.  He  also  mentioned  individual  cases  of  glass 
workers  remaining  at  their  employment  at  ages  70  to  80,  but  in  the 
majority  of  instances  failing  eyesight  at  ages  50  to  60  disqualified  for 
the  employment.  Thackrah's  account  of  this  occupation  was,  how- 
ever, very  superficial,  and  some  of  his  conclusions  were  not  at  all  in 
conformity  to  the  facts  as  reported  by  other  authorities.  Tracy,  writ- 
ing in  1879,  held  that— 

In  the  manufacture  of  glass  the  workmen  who  grind  and  powder 
the  siliceous  material  inhale  great  quantities  of  very  irritating  dust, 
and  suffer  from  constant  hacking  cough  and  conjunctivitis.  It  is 
rare  to  find  a  sound  man  among  them,  and  they  are  not  able  to  con- 
tinue long  at  the  work.  According  to  Hirt,  they  should  not  be 
allowed  to  labor,  at  a  stretch,  more  than  two  or  three  weeks,  and 
should  then  work  at  something  else,  or,  at  any  rate,  give  up  this 
occupation  for  at  least  double  the  working  time.  In  this  way,  by  the 
use  of  relays,  the  health  of  the  men  may  be  sustained.  (") 

Since  the  health-injurious  effects  of  any  given  industry  are,  to  a 
certain  extent,  measured  by  the  proportion  of  those  who  attain  to 
advanced  ages,  it  is  of  interest  to  note  that  out  of  47,245  glass  workers 
in  the  United  States  of  known  ages,  only  392,  or  0.8  per  cent,  had  at- 
tained to  age  65  or  over.  The  age  distribution  of  male  glass  workers 
in  the  United  States,  according  to  the  census  of  1900,  was  as  follows: 

NUMBER  AND  PER  CENT  OF  MALE  GLASS  WORKERS  IN  EACH  AGE  GROUP, 
COMPARED  WITH  NUMBER  AND  PER  CENT  OF  MALES  IN  ALL  OCCUPATIONS, 
1000. 

[From  report  of  the  Bureau  of  the  Census  on  Occupations,  1900.] 


Male  glass  workers. 


All  occupied  males. 


Age. 


Number. 


Per  cent. 


Number. 


Per  cent. 


10  to  14  years. 
15  to  24  years. 
25  to  34  years. 
35  to  44  years. 
45  to  54  years, 
55  to  64  years. 


2,849 
17,882 
13,314 
7,625 
3,838 
1,345 
392 


6.0 
37.9 
28.2 
16.1 
8.1 
2.9 
.8 


875, 342 
5,933,720 
5, 993,847 
4,704,682 
3,250,2,TO 
1,856, 181 
1,063,856 


3.7 
25.1 
25.3 
19.9 
13.7 
7.8 
4.5 


65  years  or  over 


Total 


47,246 


100.0 


23,677,887 


100.0 


o  Buck's  Hygiene  and  Public  Healtli,  Vol.  II,  pp.  36,  37. 
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The  actual  numbers,  as  well  as  percentages,  of  glass  workers  at 
ndvanced  ages  is  surprisingly  small.  It  is  evident  that  the  rapid 
diminution  of  the  number  at  work  after  age  35  must  be  partly,  at 
least,  the  result  of  a  high  death  rate  at  the  younger  ages,  and  in  par- 
ticular an  excessive  mortality  from  consumption,  which  at  this 
period  of  life  causes  from  one-third  to  one-half  of  the  deaths  from 
all  causes.  Tatham,  in  Oliver's  Dangerous  Trades,  considers  this 
employment  at  some  length,  and  his  observations,  based  largely  upon 
English  mortality  data,  are  quoted  in  part  as  follows : 

The  making,  blowing,  and  engraving  of  glass  occupies  a  promi- 
nent place  among  unhealthy  trades  for  several  reasons.  In  the  first 
place,  the  workers  are  exposed  to  extreme  variations  of  tempera- 
ture— in  some  processes,  that  of  glass  blowing  especially,  the  opera- 
tives are  constantly  exposed  to  the  intense  heat  of  the  furnace,  as 
well  as  to  that  which  radiates  from  the  pots  of  molten  glass  wliich 
they  are  engaged  in  blowing.  The  intense  heat  and  profuse  sweating 
naturally  induce  painful  thirst,  which  the  workmen  evidently  allay 
by  excessive  drinking;  this  is  shown  by  the  fact  that  their  mortality 
from  alcoholism  and  from  nervous  disorders  is  nearly  double  that 
experienced  by  operatives  in  other  trades.  *  *  *  The  compara- 
tive mortality  figure  for  glass  makers  is  1,487,  and  is,  therefore,  in 
excess  of  the  average  by  56  per  cent.  Phthisis  and  diseases  of  the 
respiratory  system  are  especially  fatal  to  workmen  in  this  industry, 
and  they  suffer  more  severely  than  other  occupied  males  from  dis- 
eases of  the  circulatory,  digestive,  and  urinary  systems,  as  well  as 
from  cancer.  Since  1881  the  mortality  of  glass  workers  has  in- 
creased considerably,  and  this  is  true  of  the  younger  as  well  as  the 
older  workers  in  this  industry. 

The  English  mortality  statistics  upon  which  these  conclusions  rest 
include  1,092  deaths  of  glass  workers,  and  of  this  number  229,  or  21 
per  cent,  died  from  consumption.  At  ages  25  to  34,  however,  out  of 
177  deaths  of  glass  workers  from  all  causes,  79,  or  44.6  per  cent,  were 
from  consumption.  Of  the  mortality  from  other  causes,  broncMtis 
caused  146  deaths,  pneumonia  123,  and  other  respiratory  diseases  25. 
These  combined  with  deaths  due  to  consumption  make  a  total  of  523, 
or  47.9  per  cent,  from  diseases  of  the  lungs  and  air  passages  in  the 
mortality  of  glass  workers  from  all  causes.  The  most  recent  English 
mortality  statistics  of  glass  manufacture  are  for  the  three  years  end- 
ing with  1902,  referred  to  in  the  Supplement  to  the  Sixty-fifth 
Annual  Eeport  of  the  Eegistrar-General,  in  part  as  follows  : 

In  this  occupation  the  death  rates  exceed  the  standard  for  occu- 
pied and  retired  males  at  all  stages  of  life  by  proportions  ransinff 
»om  12  to  32  per  cent.  In  the  main  working  period  the  comparativ? 
mortality  figure  is  1,260,  or  25  per  cent  above  the  standard.  The  ex- 
cess ot  mortality  among  these  workers  is  most  marked  in  the  case  of 
piumbism,  phthisis,  respiratory  diseases,  and  Bright's  disease;  they 
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also  suffer  heavily  from  influenza  and  from  diseases  of  the  nervous 
and  circulatory  systems.  The  mortality  from  alcoholism,  accident 
and  suicide,  however,  is  below  the  average.  ' 

The  recent  English  mortality  statistics  for  glass  workers  are  quite 
conclusive  of  the  more  or  less  unfavorable  effect  of  this  industry  on 
health.  In  the  table  which  follows  the  mortality  from  all  causes 
among  men  in  this  group  is  compared  with  that  of  occupied  males 
generally,  and  the  result  is  decidedly  suggestive  of  conditions  in  this 
trade  more  or  less  unfavorable  to  life  and  health.  The  excess  in  the 
general  death  rate  of  glass  workers  is  met  with  at  all  ages,  but  the 
relative  and  actual  excesses  are  greatest  with  advancing  years,  being 
6.41  per  1,000  at  ages  45  to  54,  10.83  at  55  to  64,  and  30.99  at  65  or 
over. 

MOETALITY  FROM  ALL  CAUSES  AMONG  GLASS  WORKERS,  COMPARED  WITH 
THAT  OF  ALL  OCCUPIED  MALES  IN  ENGLAND  AND  WALES,  1900  TO  1902, 
BY  AGE  GROUPS. 

[From  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar-General 
of  Births,  Deaths  and  Marriages  in  Fngland  and  Wales.] 


Age  at  death. 


Death  rate 
per  1,000 

for  all 
occupied 
males. 


Death  rate  for  glass  workers. 


Rate  per 
1,000. 


Greater(-1-; 
or  less  (— ) 
than  rate 

for  all 
occupied 
males. 


Ratio  to 
rate  for  all 
occupied 
males. 


15  to  19  years. . 
20  to  24  years . . 
25  to  34  j'ears . . 
35  to  44  years . . 
45  to  54  years . . 
55  to  64  years . . 
65  years  or  over 


2.44 
4.41 
6.01 
10. 22 
17.73 
31.01 
88.39 


3.22 
5.09 
6.  74 
13.14 
24.14 
41. 84 
119. 38 


+  0.78 
+  .68 
+  .73 
+  2.92 
-1-6.41 
-no.  83 
-1-30.99 


132 
115 
112 
129 
136 
135 
135 


The  preceding  table  is  self-explanatory  and  requires  no  further 
comment.  A  more  extended  comparison  is  made  in  the  next  table, 
in  which  the  mortality  of  glass  workers  from  consumption  and  other 
respiratory  diseases  is  compared  with  the  normal  mortality  of  occupied 
males  from  these  diseases,  by  divisional  periods  of  life.  The  com- 
parison shows  that  the  mortality  from  consumption  is  excessive  at 
all  ages,  16  to  64  inclusive,  the  excess  being  most  marked  at  ages 
35  to  54.  The  table  further  shows  that  the  mortality  of  glass  workers 
from  other  respiratory  diseases  is  excessive  at  all  ages,  the  excess  be- 
ing most  marked  at  ages  45  or  over.  The  two  tables  derived  from 
Englisli  experience  fully  confirm  the  previous  conclusion  that  the 
mortality  of  glass  workers  is  excessive  when  comparison  is  made 
with  the  mortality  of  occupied  males  generally,  and  that  this  excess 
is  largely  because  of  the  high  degree  of  consumption  frequency  at 
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ages  25  to  54,  and  a  high  mortality  from  other  respiratory  diseases  at 
uo-es  35  or  over.  The  table  which  follows  requires  no  further  com- 
ment and  is  otherwise  self-explanatory. 

MORTALITY  FROM  CONSUMPTION  AND  FROM  OTHER  DISEASES  OF  THE  RES- 
PIRATORY SYSTEM  AMONG  GLASS  WORItERS,  COMPARED  WITH  THAT  OF 
ALL  OCCUPIED  MALES  IN  ENGLAND  AND  WALES,  1900  TO  1902,  BY  AGE 
GROUPS. 

I  From  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar-General 
of  Births,  Deaths,  and  Marriages  in  England  and  Wales.] 


Mortality  from  consumption. 


Mortality  from  other  diseases  of  the  re- 
spiratory system. 


Death 
rate  per 
1,000  for 
all  occu- 
pied, 

males.' 

Death  rate  for  glass  workers. 

Death 
rate  per 
1,000  for 
all  occu- 
pied 

males. 

Death  rate  for  glass  workers. 

Age  at  death. 

Rate 
per  1,000. 

Greater 

or  less 
(— )  than 
rate  tor  aU 
occupied 
males. 

Batio  to 
rate  for 

all  occu- 
pied 
males. 

Rate 
per  1,000. 

Greater 
(-)-)  or  less 

(— )  than 
rate  for  all 

occupied 

males. 

Ratio  to 
rate  for 
all  oc- 
cupied 
males. 

20  to  24  years.  . . . 

3.5  to  44  years  

45  to  54  years  

65  years  or  over... 

0. 54 
1.55 
2.0.S 
2.74 
3.04 
2.16 
1. 11 

0.56 
1. 81 
2.88 
4.56 
4.87 
2.97 

-1-0.02 
+  .26 
-1-  .85 
4-1.82 
-fl.83 
•      +  .81 

104 
117 
142 
166 
160 
138 

0. 24 
.48 
.77 
1.66 
3.32 
6.54 
17.77 

0.28 
.60 
.99 
2.  43 
5.76 
10.75 
28. 68 

+  0.04 
-1-  .12 
+  .22 
+  .77 
-h  2.44 
+  421 
-+-10.91 

117 
125 
129 
146 
173 
164 
161 

GLASS  BLOWERS. 

The  recorded  industrial  insurance  mortality  statistics  of  glass  blow- 
ers include  282  deaths  from  all  causes,  of  which  85,  or  30.1  per  cent, 
were  from  consumption.  Of  the  mortality  of  glass  blowers  from  r-e- 
spiratory  diseases  other  than  consumption,  17  were  from  pneumonia, 
3  from  asthma  and  bronchitis,  and  6  from  less  frequent  respiratory 
diseases.  If  the  deaths  from  consumption  and  from  other  respiratory 
diseases  are  combined,  39.4  per  cent  of  the  mortality  of  glass  blowers 
was  from  diseases  of  the  lungs  and  air  passages.  The  excess  in  the 
consumption  mortality  of  glass  blowers  is  still  more  clearly  brought 
out  in  the  tabular  presentation  of  the  proportionate  mortality  from 
this  disease  by  divisional  periods  of  life.  The  consumption  mor- 
tality was  excessive  at  all  ages  under  55,  but  the  numbers  at  ages  55 
or  over  are  too  small  for  a  safe  generalization.  The  excess  in  the 
mortality  was  most  pronounced  at  ages  25  to  34,  when  out  of  every 
100  deaths  from  all  causes  56.4  were  from  consumption,  against  a 
normal  expected  proportion  of  31.3.  The  analysis  of  the  consump- 
tion mortality  of  glass  blowers  in  detail  is  set  forth  in  the  table 
following. 
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PROPORTIONATE  MORTALITY  FROM  CONSUMPTION  AMONG  GLASS  BLOWBRS 
1897  TO  1906,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  THE  REGISTRA 
TION  AREA  OF  THE  UNITED  STATES,  1900  TO  1906,  BY  AGE  GROUPS. 

[Figures  for  glass  blowers  from  experience  of  an  Industrial  insurance  company;  figures 
for  males  m  registration  area  computed  from  mortality  statistics  of  the  United  States 
census.  J 


Age  at  death. 


15  to  24  years... 
25  to  34  years... 
35  to  44  years... 
45  to  54  years... 
55  to  64  years... 
65  years  or  over 

Total  


Deaths  of  glass  blow- 
ers, 1897  to  1906,  due 
to- 

Per   cent   of  deatlis 
due  to  oonsumption 
among — 

All  causes. 

Consump- 
tion. 

Glass  blow- 
ers. 

Males  in 
registration 
area,  1900 
to  1906. 

24 
78 
69 
55 
26 
40 

11 
44 
15 
11 
1 
3 

45.8 
56.4 
25.4 
20.0 
3.8 
7.5 

27.8 
31.3 
23.6 
15.0 
8.1 
2.7 

282 

85 

30.1 

14.8 

The  preceding  observations  and  statistical  data  confirm  the  con- 
clusion that  glass  blowers  as  a  class  are  subject  to  an  excessive  mor- 
tality from  consumption,  but  in  particular  at  ages  15  to  44,  and  tliis 
excess,  in  view  of  the  conditions  of  labor  -briefly  described,  is  in  a 
large  measure  the  result  of  health-injurious  circumstances  connected 
with  the  employment. 

GLASS  CUTTERS. 

Glass  cutters,  including  under  this  term  all  who  are  employed  in 
the  manufacture  of  crystal  or  so-called  cut  glass,  constitute  a  separate 
and  well-defined  occupation  division  in  glass  manufacture.  The  most 
important  employments  are  rougliing,  smoothing,  polishing,  and 
puttying,  but  of  these  the  last  named  is  the  most  injurious,  chiefly 
because  of  a  specific  liability  to  lead  poisoning.  The  sanitary  aspects 
of  the  employment .  have  received  the  special  consideration  of  a 
British  committee  on  dangerous  trades,  which,  in  its  Third  Interim 
Report,  remarked,  with  special  reference  to  the  injurious  effects  of 
putty  powder  in  the  form  of  dust,  that — 

It  will  thus  be  seen  that  all  persons  employed  in  places  where 
"putty  powder"  is  used,  though  themselves  not  handling  it,  are 
liable,  through  inhalation  of  the  dust,  to  illness  and  even  death 
through  juxtaposition  with  those  engaged  in  its  use.  Under  existing 
circumstances  the  wet  powder  splashes  onto  the  clothes  not  only  of 
the  polisher  who  uses  it,  but  onto  those  of  his  neighbors;  it  gets 
dry  after  a  time,  comes  off  in  fine  dust,  and  enters  the  system  either 
by  inhalation  through  the  lungs  or  by  swallowing  or  through  the 
pores  of  the  skin. 
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Among  other  recommendations  for  the  amelioration  of  the  more 
or  less  health-injurious  conditions  inherent  in  this  employment,  the 
committee  suggested  that  all  persons  engaged  in  the  department  of 
glass  cutting  and  powdering,  where  putty  powder,  so  called,  is  used, 
should  be  examined  once  a  month  by  the  certifying  surgeon  for  the 
district,  who  should  be  empowered  to  order  temporary  or  permanent 
suspension  of  work. 

Aside  from  the  exposure  to  the  inhalation  of  dust  containing  lead 
or  other  metallic  ingredients,  there  is  a  further  liability  to  the  inhala- 
tion of  considerable  quantities  of  mineral  dust  in  a  large  variety  of 
forms.  It  would  obviously  be  very  difficult  to  estimate  with  even 
approximate  accuracy  the  degree  of  lung  injury  resulting  from  dust 
exposure  in  glass  cutting  and  polishing,  but  it  is  the  opinion  of  quali- 
fied authorities  that  practically  every  branch  of  the  trade  is  more  or 
less  affected,  with  a  resulting  excess  in  the  mortality  from  consump- 
tion. Tracy  comments  briefly  upon  the  health-injurious  aspects  of 
this  occupation  in  part  as  follows: 

But  the  most  dangerous  work  is  that  of  the  grinders  and  polishers 
of  cut  glass.  About  35  per  cent  of  them  have  chronic  pneumonia 
(phthisis),  and  their  average  age  at  death  is  variously  given  at  from 
30  to  42  years.  Putegnat  (de  Luneville)  has  described  a  peculiar 
form  of  gingivitis  which  he  has  observed  among  glass  cutters,  and 
which,  he  says,  attacks  95  out  of  every  100  workmen.  It  comes  on  in 
about  three  months  after  the  person  begins  work,  and  toward  the 
sixth  month  is  well  developed.  It  attacks  by  preference  the  upper 
jaw,  and  is  accompanied  by  the  same  blue  line  that  is  found  in  cases 
of  lead  poisoning.  The  acid  secretion  of  the  gums  destroys  the 
enamel  of  the  teeth,  which  soon  become  pointed,  brittle,  and  break  off 
close  to  the  alveoli,  leaving  a  permanent  stump.  The  gums  remain 
soft  and  spongy,  and  the  breath  is  very  fetid.  At  no  time  is  there 
any  pain  or  hemorrhage.  He  supposes  it  to  be  caused  by  malnutri- 
tion, bad  air,  etc.  (Tardieu).  These  symptoms  certainly  appear 
suspiciously  like  those  of  lead  poisoning,  and  the  suspicion  is  ren- 
dered stronger  by  the  fact  that  French  flint  glass  contains  about  20 
per  cent  of  lead,  and  that  other  symptoms  of  lead  poisoning  are  not 
uncommon  in  glass  cutters,  as  colic,  constipation,  muscular  pains,  etc. 
Garrod  has  noticed  the  frequency  of  gout  among  them,  and  brings 
It  forward  to  support  his  theory  of  a  connection  between  that  disease 
and  saturnine  poisoning. 

The  grinding  or  etching  of  glass  by  the  sand  blast  fills  the  rooms 
with  a  dust  composed  of  particles  of  sand  and  glass  mingled.  The 
busmess  is  a  comparatively  new  one,  and  the  workmen  so  far  do  not 
appear  to  be  injured  by  it,  with  the  exception  of  a  slight  ticlding 
cough  when  they  first  begin  work.  The  dust  is  rather  coarse  and 
heavy,  and  I  am  mclined  to  think  it  does  not  penetrate  very  far  into 
the  lungs,  perhaps  not  even  getting  beyond  the  trachea,  whence  it  ia 
easily  expectorated. 
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Lloyd  also  considered  this  employment,  holding  that  

Flint  glass  contains  lead,  being  chemically  a  compound  of  silicon 
(sihcic  acid)  with  an  alkaline  and  an  earthy  base,  the  latter  being 
represented  by  lead.  It  is  this  flint,  or  lead,  glass  that  is  used  for  cut 
glass  because  of  its  brilliancy.  The  glass  cutter's  mill  is  a  revolving 
disk  of  wrought  or  cast  iron  on  which  is  fed  a  mixture  of  sand  and 
water,  with  which  the  cutting  and  polishing  are  accomplished.  In 
this  process,  which  requires  the  artisan  to  bend  closely  over  his  mill, 
dust  and  fine  particles  of  glass  are  given  off.  Emery  and  putty  pow- 
der also  are  used,  the  latter  containing  lead.  These  are  the  noxious 
agents  by  which  these  cutters  and  polishers  of  flint  glass  acquire  lead 
poisoning. 

There  are,  unfortunately,  no  official  vital  statistics  of  this  occupa- 
tion, since  the  comparatively  small  group  of  cutters  of  crystal  glass 
is  included  in  the  census  vital  statistics  with  glass  workers  generally. 
Cutters  of  crystal  glass  are  continuously  and  considerably  exposed  to 
the  inhalation  of  fine  j^articles  of  mineral  dust,  which  must  indeed 
disastrously  affect  the  lungs  of  the  workmen,  but  in  particular  such  as 
are  otherwise  predisposed  to  consumption.  The  suggestion  of  Oliver 
and  others  that  crystal  glass  polishers  and  cutters  should  be  periodi- 
cally medically  examined  for  cases  of  lead  poisoning  applies  equally 
to  the  purpose  of  discovering  incipient  cases  of  tuberculosis  more  or 
less  the  result  of  the  employment.  (") 

The  recorded  industrial  insurance  mortality  statistics  of  glass  cutters 
include  116  deaths  from  all  causes,  of  which  40,  or  34.5  per  cent,  were 
from  consumption.  Of  the  mortality  of  glass  cutters  from  respiratory 
diseases,  other  than  consumption,  12  were  from  pneiunonia,  1  from 
asthma,  and  2  from  less  frequent  res^Diratory  diseases.  The  numbers 
are  rather  small  for  a  safe  generalization,  but  if  the  deaths  from 
consumption  and  from  respiratory  diseases  other  than  consumption 
are  combined  47.4  per  cent  of  the  mortality  of  glass  cutters  was  from 
diseases  of  the  lungs  and  air  passages.  The  excess  in  the  consumption 
mortality  of  glass  cutters  is  more  clearly  brought  out  in  the  tabular 
presentation  of  the  proportionate  mortality  from  this  disease  by  divi- 
sional periods  of  life.  While  the  consumption  mortality  was  excessive 
at  all  ages  under  55,  the  numbers  being  too  small  for  definite  conclu- 
sions for  older  ages,  the  excess  was  most  pronounced  at  ages  25  to  34, 
when  out  of  every  100  deaths  from  all  causes  46.7  were  from  con- 
sumption, against  a  normal  expected  proportion  of  31.3. 

^For  additional  references  to  the  health-injurious  circumstances  in  glass 
cutting  and  polishing,  see  the  Reports  of  the  Chief  Inspector  of  Factories  and 
Workshops  for  1895,  Vol.  I,  p.  36;  1S96,  p.  25;  1899,  pp.  IG,  313;  1900,  p.  207; 
1901,  Part  I,  p.  220.  For  a  descriptive  account  of  the  various  manufacturing 
processes,  see  Scientific  American  for  April  30,  1904. 
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PROPORTIONATE  MORTALITY  FROM  CONSUMPTION  AMONG  GLASS  CUTTERS, 
1S97  TO  1906  COMPARED  WITH  THAT  OF  ALL  MALES  IN  THE  REGISTRATION 
AREA  OF  THE  UNITED  STATES,  1900  TO  1006,  BY  AGE  GROUPS. 

FFi^ures  for  glass  cutters  from  experience  of  an  industrial  Insurance  company  ;  figures 
fSr  males  in  registration  area  computed  from  mortality  statistics  of  the  United  States 
census.] 


Age  at  death. 


15  to  24  years... 
25  to  34  years... 
ij  to  44  years... 
I J  to  54  years... 
1.3  to  64  years... 
05  years  or  over 

Total  


Deaths  of  glass  cut- 
ters, 1897  to  1906,  due 
to— 

Per   cent   of  deaths 
due  to  consumption 
among — 

All  causes. 

Consump- 
tion. 

Glass  cut- 
ters. 

Males  in 
registration 
area,  1900 
to  1906. 

26 
30 
27 
20 
8 
5 

7 
14 
11 
5 
1 
2 

26.9 
46.7 
40.7 
25.0 
12.5 
40.0 

27.8 
31.3 
23.6 
15.0 
~8.1 
2.7 

116 

40 

34.5 

14.8 

The  preceding  observations  and  statistical  data  confirm  the  conclu- 
sion that  glass  cutters  as  a  class  are  subject  to  an  excessive  mortality 
from  consumption,  but  in  particular  at  ages  15  to  44,  and  this  excess, 
in  view  of  the  conditions  of  labor  briefly  described,  is  in  a  large 
measure  the  result  of  health-injurious  circumstances  connected  with 
the  employment. 

DIAMOND  CUTTERS. 

Diamond  cutting,  although  an  employment  of  rather  limited 
extent  in  the  United  States,  is  of  interest  and  importance  as  an  occu- 
pation with  exposure  to  mineral  dust.  Hand  cutting  is  very  rare 
and  machine  cutting  is  at  the  present  time  the  general  rule  in  the 
trade,  as  carried  on  under  American  conditions.  There  has  been  a 
decided  improvement  as  the  result  of  the  active  efforts  of  the  Dia- 
mond Polishers'  Union,  which  has  a  membership  of  about  400  in  New 
York  City  alone.  The  occupation  has  the  advantage  of  being  well 
paid,  at  least  in  many  individual  instances,  and  some  of  the  cutters 
are  reported  to  receive  as  much  as  $80  and  polishers  as  much  as  $60  a 
week. 

The  process  of  diamond  cutting  and  polishing  consists  of  two  parts. 
-Vfter  the  stone  has  been  cut  it  is  taken  to  the  polishing  room,  where 
the  setter  selects  a  suitable  sized  brass  cup,  called  a  dope,  fills  it  with 
a  mixture  of  lead  and  tin  and  melts  it  in  a  gas  flame.  After  working 
the  solder  to  its  proper  shape,  he  places  the  diamond  in  the  center, 
leaving  only  a  very  small  part  exposed.  A  mark  is  made  on  the 
solder  before  it  becomes  fairly  set,  and  then  the  stone  is  passed  on 
to  the  polisher.  By  the  mark  made  on  the  solder  the  latter  knows  at 
once  the  exact  run  of  the  grain  and  the  way  it  will  polish  to  the  best 
advantage.   The  polisher  uses  a  circular  disk  composed  of  very 
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porous  iron,  so  that  as  the  diamond  is  polished  away  in  the  form  of 
dust  it  enters  the  pores  of  the  iron,  the  result  being  that  diamond 
cuts  diamond. 

According  to  Hirt,  the  first-mentioned  process  is  exceedingly  un- 
liealthful.  The  bent  position  of  the  workman,  the  heat,  and  the  dan- 
ger of  lead  poisoning  all  contribute  to  make  the  occupation  an  un- 
healthful  one.  The  principal  bad  features  of  the  second  process  are 
the  dust  inhalation  and  the  straining  of  the  eyes,  Wlaile  very  little 
dust  escapes  into  the  air,  the  little,  according  to  Hirt,  is  very  bad  in  its 
effects,  as  the  particles  are  angular,  sharp,  and,  of  course,  very  hard. 

Arlidge  in  his  observations  upon  the  diamond  cutter's  trade  re- 
marks, however,  that — 

From  our  own  observation  of  diamond  cutting  and  polishing  we 
can  scarcely  imagine  any  definite  morbid  result  from  the  dust  of  the 
gem.  It  is  far  too  precious  to  fritter  away  into  dust  by  any  coarse 
grinding  likely  to  give  off  a  tangible  quantity  of  this  substance,  and 
we  suspect  that  the  recorded  ill  health  of  diamond  workers  is  chiefly 
attributable  to  accidental  circumstances  connected  with  the  charcoal 
furnaces  formerly  used;  to  overheated  and  badly  ventilated  work- 
shops, and  to  dissipated  habits  among  the  employees.  So  far  as 
diamond  dust  may  possibly  be  thrown  off  in  the  polishing  process, 
so  far,  doubtless,  would  it  be  an  irritant  to  the  respiratory  organs  by 
reason  of  the  very  sharp  and  angular  character  of  its  atoms. 

The  employment  is  divided  into  cutters,  splitters,  and  polishers. 
In  Amsterdam,  the  chief  center  of  the  industry,  some  9,000  persons 
are  employed,  according  to  a  report  by  United  States  Consul  Hill. 
The  hygienic  conditions  of  the  trade  in  Amsterdam,  however,  arc 
apparently  less  satisfactory  than  in  the  United  States.  The  princi- 
pal factors  detrimental  to  health  result  from  the  use  of  tin  and  lead 
as  an  alloy,  and  a  pi-ize  has  been  offered  by  the  Dutch  Government 
for  a  nonpoisonous  composition,  but  thus  far  the  requirements  gov- 
erning the  award  of  the  prize  appear  not  to  have  been  complied  with. 
Tracy  comments  upon  the  sanitary  aspects  of  the  employment  as 
follows : 

In  diamond  cutting  the  amount  of  dust  created  is  small,  and  yet 
the  occupation  is  a  verv  injurious  one.  The  "  setter  "  prepares  the 
diamond  for  the  cutter  by  soldering  it  on  the  end  of  a  copper  rod 
with  an  allov  of  4  parts  lead  to  1  of  tin.  He  does  this  with  a  char- 
coal fire,  and  is  exposed  to  great  heat,  as  well  as  to  poisonous  gases. 
The  setters  suffer  fi'om  headache,  tinnitus  aurium,  impaired  diges- 
tion, and  irregularity  of  the  bowels.  In  Coster's  factoiy,  at  Amster- 
dam, 73^  per  cent  of  them  were  pale  and  emaciated,  57  per  cent  had 
palpitation,  giddiness,  prsecordial  distress,  56  chronic  headache,  36 
asthma,  etc.  The  use  of  solder  produces  lead  poisoning.  Out  of  90 
examined,  30  showed  traces  of  poisoning  In  ge"^^-^^!'/^^,^^  '^^^.j;^^ 
sick  men,  and  suffer  fi'om  lung  troubles.  Nine  per  cent  had  phthisis. 
The  cutters  or  polishers  gi'ind  the  gems  on  iron  wheels  covered  with 
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diamond  dust  and  oil.  The  dust  inhaled  by  them,  though  small  m 
quantity,  is  enough  to  cause  frequent  chronic  lung  troubles.  In 
Coster's  factory,  52  per  cent  of  them  were  thin  and  pale,  40  per  cent 
asthmatic,  33.75  suffered  from  headaches,  etc. 

No  American  vital  statistics  of  this  occupation. have  been  published, 
but  the  occupation  is  evidently  one  which  requires  to  be  classified 
among  unhealthy  trades  and  in  which  the  degree  of  consumption  fre- 
quency is  the  result,  more  or  less,  of  the  continuous  and  considerable 
inhalation  of  mineral  dust. 

POTTERS. 

The  pottery  industry  includes  the  manufacture  of  earthenware, 
china,  and  porcelain.  It  always  has  been  recognized  as  one  of  the 
unhealthiest  of  trades,  but  the  health-injurious  effects  vary  widely 
according  to  particular  employments.  The  most  seriously  exposed 
are  the  dippers,  flint-mill  workers,  ground  layers,  mixers,  scourers, 
and  sweepers.  In  all  of  these  employments  except  the  first  the  ex- 
posure to  health-injurious  mineral  dust  constitutes  a  serious  menace 
to  health.  In  the  case  of  dippers  the  liability  to  dust  inhalation  is 
modified  and  increased  in  seriousness  by  the  risk  of  lead  poisoning. 
The  degree  of  dust  exposure  is  also  very  serious  in  the  case  of  kiln- 
men,  mold  makers,  placers,  pug-mill  workers,  sagger  makers,  and  slip 
makers.  In  the  aggregate  the  industry  gives  employment  in  the 
United  States  to  about  16,000  persons,  of  whom  one-fifth  are  women. 
The  sanitary  conditions  of  the  trade  have  often  been  investigated,  and 
the  most  recent  evidence  is  to  the  effect  that  there  have  been  material 
improvements  within  the  last  few  decades.  The  most  careful  and  use- 
ful observations  of  the  industry  were  made  by  Arlidge,  who  for  many 
years  lived  in  the  Staffordshire  pottery  district  of  England.  Before 
quoting  Arlidge  the  fact  may  be  briefly  referred  to  that  as  early  as 
1705  Ramazzini,  in  commenting  upon  the  diseases  of  potters,  pointed 
out  that  "not  all  who  go  by  the  name  of  potters  are  subject  to  the 
particular  diseases  of  the  trade,"  and  that  discrimination  was  neces- 
sary in  the  medical  treatment  of  the  different  classes  of  employees. 
Ramazzini  made  a  curious  observation  bearing  upon  the  question  of 
eye  strain,  which  has  only  received  qualified  consideration  within 
recent  years,  stating,  with  reference  to  potters,  that  "  those  who  sit 
at  the  wheel  and  form  the  vessels  by  turning  it  about  with  their  feet 
are  apt  to  have  a  swimming  in  the  head  if  their  eyes  are  otherwise 
weak." 

Arlidge,  in  discussing  the  effects  of  mineral  dust  in  the  manufac- 
ture of  pottery  before  the  Sanitary  Institute  in  1893,  remarked  at 
the  outset  that — 

Scarcely  any  other  manufacture  has  so  strong  a  claim  upon  the  at- 
tention of  sanitarians  as  has  that  of  pottery.    It  stands  nearly  at  the 
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head  of  the  hst  of  unhealthy  occupations,  and  exercises  its  pernicious 
eftects  almost  wholly  upon  the  respiratory  organs,  by  production  of 
bronchitis  and  of  consumption.  Thus  it  is  found  that  while  workmen 
engaged  in  other  employments  have  a  mortality  from  chest  diseases 
of  7.86  per  cent,  potters  exhibit  one  of  12.29  per  cent.  Likewise  Avith 
respect  to  phthisis— nonpotters  present  one  of  9.27  and  potters  one  of 
12.90. 

After  describing  the  various  processes  of  manufacture  and  their 
relation  to  health-injurious  circumstances,  Arlidge  discussed  the  rela- 
tion of  silica  dust  and  its  irritating  effects  upon  the  mucous  membrane 
and  epithelium  of  the  lungs,  holding  the  opinion  that — 

Clinical  observation  abundantly  confirms  this  fact.  For  a  consid- 
erable time  the  inhaled  dust  is  arrested  in  its  advance  toward  the 
lung  tissue  proper  by  the  mucous  secretion  in  the  bronchial  tubes,  and 
by  the  expulsive  energy  of  the  cilia  lining  of  those  tubes.  But  at 
length  these  resistant  forces  weaken  before  the  constant  entry  of  fresh 
dust,  and  in  course  of  time  the  noxious  material  passes  into  the  lymph 
channels,  and  also  along  the  finer  bronchi,  until  it  reaches  the  intimate 
structure  and  the  air  cells  themselves.  Here  as  a  foreign  substance  it 
sets  up  inflammatory  action;  lymph  cells  spring  up,  the  air  vesicles 
become  choked  with  inflammatory  products,  the  tissue  around  them 
gets  indurated  (lung  sclerosis),  and  useless  as  breathing  tissue. 

The  history  of  these  pathological  changes  is  reflected  in  the  symp- 
toms exhibited  by  the  sufferers.  In  the  primary  stage  little  incon- 
venience is  felt;  there  arises  a  desire  to  clear  the  throat  of  some  im- 
peding mucus  at  the  end  of  the  day's  work,  or  upon  transition  to  the 
outer  air  from  the  warm  shop,  and  especially  on  rising  in  the  morn- 
ing. This  expulsive  act  soon  develops  into  a  cough,  and  relief  is  ob- 
tained by  the  expectoration  of  more  or  less  blackish  viscid  mucus. 
Presently  there  is  a  feeling  of  tightness  in  the  chest,  and  the  breath- 
ing grows  less  free  and  full.  As  time  goes  on  these  signs  of  disturbed 
lung  function  become  more  pronounced,  and  in  the  end  the  patient 
grows  asthmatic — a  victim  of  potter's  asthma. 

Until  this  advanced  stage  of  disorder  is  reached,  it  is  singular  to 
notice  how  little  attention  and  anxiety  are  bestowed  upon  the  pul- 
monary derangements.  This  is  because  the  general  health  is,  for  the 
most  part,  not  seriously  affected,  and  inasmuch  as  while  the  sufferer 
breathes  a  warm  air  in  his  workshop  or  home,  his  lung  trouble  is  felt 
as  little  more  than  an  annoyance ;  or  as  something  which  is  to  be  taken 
as  a  matter  of  course,  and  like  his  wages,  as  an  unavoidable  incident 
of  his  calling. 

As  with  chronic  maladies  at  large,  so  with  potter  s  bronchitis  and 
asthma ;  the  tendency  is  to  grow  worse  and  the  lung  lesion  to  extend, 
and  soon  the  damaged  respiration  reacts  upon  the  whole  frame;  the 
sufferer  can  not  get  proper  outdoor  exercise,  his  appetite  fails,  his 
sleep  is  broken,  the  expectoration  augments  and  grows  muco-purulent, 
the  body  wastes  slowly,  while  the  increased  effort  to  breathe  entails 
strain  upon  the  heart,  leading  not  infrequently  to  disease  of  that  or- 
ffan  with  the  after  consequences  in  the  shape  of  dropsical  effusions. 

We  now  have  before  us  the  fully  developed  disease  laiown  as  pot- 
ter's consumption  or  potter's  asthma. 
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The  injurious  effects  of  silica  dust  in  the  pottery  industry  are  mate- 
rially increased  by  minute  particles  of  flint,  and  a  further  factor  in- 
jurious to  health  is  the  extensive  use  of  plaster  of  Paris,  employed  in 
the  making  of  molds  and  models.  According  to  Arlidge,  the  effects 
of  plaster  of  Paris  dust,  however,  are  not  apparently  as  serious  as  the 
very  destructive  effects  of  silica  dust  and  small  particles  of  flint.  He 
draws  attention  to  the  necessity  of  an  efficient  system  of  ventilation 
as  the  only  means  by  which  material  improvements  can  be  brought 
about. 

The  health-injurious  effects  of  lead,  extensively  used  in  potteries, 
which  do  not  properly  fall  within  the  present  discussion,  must  here  be 
passed  over.  It  is  true,  of  course,  that  a  considerable  amount  of  lead 
dust  is  inhaled,  but  the  effects  are  rather  upon  the  system  generally 
than  iipon  the  lungs.  The  observations  of  Arlidge  are  so  entirely  sus- 
tained by  other  qualified  observers  that  it  is  not  necessary  to  further 
enlarge  upon  the  sanitary  aspects  of  this  trade.  The  evidence,  statis- 
tical or  otherwise,  is  conclusive  that  potters  as  a  class  suffer  more,  per- 
haps, from  phthisis  and  other  diseases  of  the  limgs  than  employees 
in  any  other  occupation,  and  their  mortality  from  bronchitis  and 
other  respiratory  diseases  is  many  times  as  high  as  the  mortality  of 
occupied  males  generally,  but  it  has  been  pointed  out  by  Tatham,  in 
his  contribution  to  Oliver's  Dangerous  Trades,  that — 

Potters  succumb  to  nontubercular  disease  of  the  lungs  much  more 
:  rapidly  than  they  do  to  tubercular  phthisis ;  and  it  is  certain  that 
I  much  of  the  so-called  potter's  phthisis  ought  properly  to  be  termed 
cirrhosis  of  the  lung.  Deaths  from  this  affection  should  never  be  in- 
cluded under  the  head  of  phthisis,  which  term  is  now  restricted,  by 
I  universal  consent,  to  the  tubercular  malady  of  that  name. 

It  is  also  necessary  to  keep  in  mind,  in  discussing  the  pottery  in- 
dustry, that  it  divides  itself  broadly  into  two  principal  departments — 
'  that  is,  first,  the  making  of  the  articles  from  potter's  clay,  and,  second, 
I  their  ornamentation  by  painting,  gilding,  etc.  The  latter  group  is 
usually  defined  as  -decorators,  and  sometimes  as  printers,  and  because 
of  this  fact  many  errors  occur  in  occupation  statistics  as  the  result  of 
erroneous  classification— not  based  upon  the  industry  as  such,  but 
upon  the  specific  title  of  the  emplojonent. 

One  of  the  most  health-injurious  employments  in  the  industry  is 
that  of  the  brushing,  or  dusting  off,  of  the  ware  after  it  is  taken  from 
the  kilns.  Oliver,  in  discussing  at  length  the  sanitary  aspects  of 
china  and  earthenware  manufacture  and  in  particular  potter's  asthma 
'  and  consumption,  draws  special  attention  to  this  process  as  observed 
in  the  porcelain  potteries  at  Limoges.   He  states  that— 

^J^l^/i!^?'"^  epoussetage  of  the  fired  or  biscuited  ware  is 

aone  both  by  women  and  men  by  means  of  soft  feather  brushes.  It 
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IS  a  very  dusty  operation,  and  where  there  are  no  fans  for  its  removal 
as  in  some  ot  the  factories  I  visited,  the  air  was  thick  with  dust  The 
windows  were  open  at  the  time,  but  currents  of  air  obtained  by  this 
means  exercised  no  very  appreciable  influence  upon  the  dust  It  is 
not  this  kind  of  ventilation  that  is  required  under  these  circumstances 
In  the  matter  of  the  provision  of  artificial  means  for  the  removal  of 
dust  and  the  renewal  of  air  in  the  potteries  of  Limoges,  some  of  the 
manufacturers  seemed  to  me  to  be  rather  behind  than  in  advance  of 
the  owners  of  large  factories  in  Staffordshire.  Accordingly  I  was 
not  unprepared  for  the  information  that  among  the  potters,  especially 
the  brushers  off  or  scourers,  in  Limoges,  the  mortality  from  pulmo- 
nary consumption  and  chest  diseases  is  high.  The  harmful  operations 
in  porcelain  works  are  the  emptying  of  the  kilns,  the  removal  of  the 
ware  from  the  saggers  and  the  brushing  of  this  ware,  while  the  hard 
dust  that  rises  during  the  polishing  of  the  all  but  finished  articles  is 
equally  dangerous.  The  polishing  has  for  its  object  the  removal  of 
any  roughness  from  the  edges  or  surfaces  of  the  ware,  and  it  is  gen- 
erally done  on  a  revolving  wheel  by  means  of  a  broken  piece  of  china, 
the  workman  using  this  as  a  smoothing  agent.  The  men  and  women 
employed  in  these  operations  are  usually  well  covered  with  dust,  yet 
it  is  seldom  that  they  wear  respirators.  Fans  for  the  removal  of  the 
dust  were  present  in  only  very  few  of  the  factories.  The  employees 
objected  to  them  on  the  ground  that  they  created  a  strong  draft  of 
cold  air.  Doctor  Raymondaud,  one  of  the  professors  in  the  School 
of  Medicine,  Limoges,  has  made  a  special  study  of  the  diseases  of 
porcelain  makers,  particularly  of  pulmonary  consumption  and 
chronic  bronchitis.  He  found  that  the  potteries  furnished  a  larger 
number  of  patients  suffering  from  lung  diseases  than  did  the  other 
trades  of  the  district.  Of  75  deaths  registered  in  Limoges  as  occur- 
ring among  china  makers,  36  were  due  to  phthisis,  and  of  30  potters 
whom  Raymondaud  examined,  20  were  suffering  from  pulmonary 
consumption.  Pulmonary  phthisis  is  regarded  as  the  principal  dis- 
ease affecting  the  workers  in  the  Limoges  potteries. 

The  most  recent  English  mortality  statistics  of  potters  are  for  the 
three  years  ending  with  1902,  referred  to  in  the  Supplement  to  the 
Sixty-fifth  Annual  Report  of  the  Registrar- General,  in  part  as 
follows : 

Between  the  ages  20  and  35  years  the  mortality  of  potters  falls 
below  that  of  occupied  and  retired  males  generally;  at  every  other 
age  however,  it  shows  an  excess  which  amounts  to  no  less  than  74  per 
cent  at  ages  45  to  55  years,  and  to  66  per  cent  at  ages  55  to  65  years. 
In  the  main  working  time  of  life  the  comparative  mortality  figure 
is  1  493,  or  49  per  cent  above  the  standard.  The  principal  excess  falls 
under  the  head  of  respiratory  diseases,  for  which  the  mortality  figure 
is  473  or  nearly  thrice  the  standard.  There  is  also  a  considerable  ex- 
cess ill  the  mortality  from  phthisis,  from  nervous  and  cu-culatory 
diseases,  and  from  suicide.  These  workers  are  also  specially  liable 
to  lead  poisoning,  but  from  accident  as  well  as  from  influenza, 
Brieht's  disease,  and  alcoholism  their  mortality  is  low. 

In  the  last  decennial  supplement  the  mortality  of  potters  was  de- 
scribed as  enormous.  From  the  present  report,  ^^^J^/'  J^^/^^ 
seen  that  since  1890-1892  their  mortality  has  declined  at  every  stage 
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of  life;  and  in  the  main  working  period  the  comparative  mortality 
figure  has  fallen  from  1,970  to  1,420,  or  by  no  less  than  28  per  cent. 
It  is  satisfactory  to  note  that  in  the  recent  period  the  mortality  of 
potters  fi'om  plumbism  has  fallen  to  less  than  half  its  former  amount, 
while  there  has  also  been  a  substantial  decline  under  most  other  head- 
ings ;  the  mortality  from  respiratory  and  urinary  diseases  having 
fallen  by  about  one-third,  that  from  phthisis,  nervous  and  digestive 
diseases  by  about  one- fourth,  and  that  from  circulatory  diseases  by 
about  one-fifth  part.  Potters,  however,  now  fall  victims  in  increased 
proportion  to  accident,  and  to  suicide,  and  the  mortality  from  cancer 
has  increased  by  more  than  half.  Since  1860,  61,  71  the  death  rates 
of  potters  both  above  and  below  45  years  of  age  have  fluctuated  some- 
what, but  the  recent  modified  mortality  figure  is  by  far  the  lowest  on 
record.  Since  1880-1882  there  has  been  a  continuous  decline  of  mor- 
tality from  phthisis,  from  liver  disease,  and  from  diseases  of  the 
nervous  and  digestive  systems. 

'The  English  statistics  for  potters  are  quite  conclusive  of  the  un- 
favorable effects  of  this  industry  on  health.  In  the  table  which  fol- 
lows the  mortality  from  all  causes  among  potters  is  compared  with 
that  of  occupied  males  generally,  and  the  result  is  decidedly  sugges- 
tive of  conditions  more  or  less  unfavorable  to  life  and  health,  but 
in  particular  at  ages  35  or  over,  when  the  mortality  rate  from  all 
causes  exceeds  by  from  4.30  to  29.86  per  1,000  the  corresponding  mor- 
tality of  occupied  males  generally. 

(MORTALITY  PROM  ALL  CAUSES  AMONG  POTTERS,  COMPARED  WITH  THAT  OP 
ALL  OCCUPIED  MALES  IN  ENGLAND  AND  WALES,  1900  TO  1902  BY  AGE 
GROUPS. 

[From  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar-General 
of  Births,  Deaths,  and  Marriages  In  England  and  Wales.] 


Age  at  death. 

Death  rate 
per  1,000 
for  all  occu- 
pied males. 

Death  rate  among  potters. 

Rate  per 
1,000. 

Greater 
or  less  (— ) 
than  rate 
for  aU  occu- 
pied males. 

Ratio  to 
rate  for  all 
occupied 
males. 

15  to  19  years  

2.44 
4.41 
6.01 
10.22 
17.73 
31. 01 
88.39 

2.62 
3.68 
5.26 
14.52 
31.64 
54. 15 
118. 25 

+  0.18 

-  .73 

-  .75 
+  4.30 
-f  13. 91 
+23. 14 
+29. 86 

107 
83 
88 
142 
178 
175 
134 

20  to  24  years    

25  to  34  years  

35  to  44  years... 

45  to  54  years.. 

65  to  64  years. 

65  years  or  over    

The  preceding  table  is  self-explanatory  and  requires  no  further 
'Comment.  A  more  extended  comparison,  however,  is  made  in  the  next 
table,  m  which  the  mortality  of  potters  from  consumption  and  from 
'Other  diseases  of  the  respiratory  system  is  compared  with  the  normal 
Tr^  *'^rr''^  ^''^^P^^d  ^^les  from  these  diseases,  by  divisional  periods 
ot  lite.  The  comparison  shows  that  the  mortality  from  consumption 
7^Z^  S^f  ^^^d^^ly  excessive  at  ages  35  to  64  by  1.05  to  4.10  per 
hWU.  Still  more  marked  is  the  excess  in  the  mortality  from  respira- 
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tory  diseases  other  than  consumption  among  potters  at  ages  35  or 
over,  which  varies  from  1.63  to  17.27  per  1,000.  The  table  which  fol- 
lows requires  no  further  comment  and  is  otherwise  self-explanatory : 

MORTALITY  FROM  CONSUMPTION  AND  FROM  OTHER  DISEASES  OF  THE  RPS 
PIRATORY  SYSTEM  AMONG  POTTERS,  COMPARED  WITH  THAT  OP  ALL 
OCCUPIED  MALES  IN  ENGLAND  AND  WALES,  1900  TO  1902,  BY  AGE  GROUPS. 

[From  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar-General 
of  Births,  Deaths,  and  Marriages  in  England  and  Wales.]  "tiierai 


Age  at  death. 

Mortality  from  consumption. 

Mortality  from  other  diseases  of  the  res- 
piratory system. 

Death 
rate  per 
1,000  for 
all  occu- 
pied 

males. 

Death  rate  for  potters. 

Death 
rate  per 
1,000  for 
aU  occu- 
pied 
males. 

Death  rate  for  potters. 

Rate  per 
1,000. 

Greater 
(-t-)  or  less 
(— )  than 
rate  tor  all 
occupied 
males. 

Ratio 
to  rate 
for  all 
occupied 
males. 

Rate  per 
1,000. 

Greater 
(-1-)  or  less 
(-)  than 
rate  for  all 
occupied 
males. 

Ratio 
to  rate 
foraU 
occupied 
males. 

0. 54 

0.62 

+0.08 

115 

0.24 

0.46 

-1-  0.22 

192 

20  to  24  years 

1. 55 

1.  34 

-  .21 

86 

.48 

.58 

+  .10 

121 

25  to  34  years  

2.03 

2.00 

-  .03 

99 

.77 

.64 

-  .13 

83 

35  to  44  years 

2.  74 

3.79 

-1-1.05 

138 

1.66 

3.29 

-1-  1.63 

198 

45  to  54  years  

3.04 

7. 14 

-f4. 10 

235 

3.32 

10.78 

-f  7.46 

325 

55  to  64  years  

2. 16 

4.37 

+2.21 

202 

6. 54 

23. 10 

-1-16. 56 

353 

65  years  or  over. . . 

1. 11 

.97 

-  .14 

87 

17.77 

35. 04 

-1-17. 27 

197 

With  further  reference,  however,  to  the  excessive  mortality  from 
respiratory  diseases  among  potters,  which,  as  subsequently  to  be 
shown,  is  confirmed  by  industrial  insurance  mortality  experience, 
reference  may  be  made  to  the  discussion  of  the  occurrence  of  potters' 
asthma,  in  the  Report  of  the  Departmental  Committee  on  Industrial 
Diseases.  The  evidence  submitted  to  the  committee  disclosed  a 
decided  improvement  in  the  disease  liability  of  potters  to  the  fibroid 
form  of  phthisis,  based  upon  the  records  of  the  North  Staffordshire 
Infirmary,  at  Stoke-upon-Trent,  covering  the  period  1873-1906. 
Upon  a  basis  of  10,000  i>atients,  the  number  of  cases  of  fibrosis  of 
the  lungs  was  found  to  have  been  145  during  the  six  years  ending 
with  1878,  107  during  the  six  years  ending  with  1897,  and  only 
4  during  the  six  years  ending  with  1906.  (")  In  the  opinion  of  a 
qualified  medical  witness,  the  diminution  was  not  the  result  of  a 
difference  in  the  practice  of  diagnosing,  but  a  real  reduction  in  the 
prevalence  of  the  disease.  The  improvement  in  the  disease  liability 
was  attributed  to  a  betterment  in  the  conditions  of  work  and  a  more 
effective  method  of  factory  supervision,  inspection,  and  control. 
Aside  from  these  favorable  conclusions,  however,  the  general  mor- 
tality statistics  of  this  trade  indicate  continued  unfavorable  circum- 

«  Minutes  of  Evidence,  Departmental  Committee  on  Compensation  for  Indus- 
trial Diseases,  p.  60. 


MOETALITY  FROM  CONSUMPTION  IN  DUSTY  TRADES.  707 

stances,  reflected  in  the  decidedly  excessive  degree  of  consumption 
frequency  and  a  correspondingly  excessive  mortality  from  other 
respiratory  diseases  in  the  more  advanced  years  of  life. 

The  recorded  industrial  insurance  mortality  statistics  of  potters  in- 
clude 384  deaths  from  all  causes,  of  which  127  or  33.1  per  cent  were 
deaths  from  consumption.  Of  the  mortality  of  potters  from  respira- 
tory diseases  other  than  consimiption,  21  were  deaths  from  pneumonia, 
18fi-om  asthma,  12  from  bronchitis,  and  6  from  less  frequent  respiratory 
diseases.  If  the  deaths  from  consumption  and  from  other  respiratory 
diseases  are  combined,  47.9  per  cent  of  the  mortality  of  potters  was 
found  to  be  from  diseases  of  the  lungs  and  air  passages.  The  excess 
in  the  consumption  mortality  of  potters  is  still  more  clearly  brought 
out  in  the  tabular  presentation  of  the  proportionate  mortality  from 
this  disease  by  divisional  periods  of  life.  While  the  consumption 
mortality  was  excessive  at  all  ages,  the  excess  was  most  pronounced  at 
ages  25  to  34,  when  out  of  every  100  deaths  from  all  causes,  52.9  were 
from  consumption,  against  an  expected  normal  proportion  of  31.3. 
The  analysis  in  detail  of  the  consumption  mortality  of  potters  is  set 
forth  in  the  table  below : 

PROPORTIONATE  MORTALITY  FROM  CONSUMPTION  AMONG  POTTE3RS,  1897 
TO  1906,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  THE  REGISTRATION 
AREA  OF  THE  UNITED  STATES,  1900  TO  1906,  BY  AGE  GROUPS. 


[Figures  for  potters  from  experience  of  an  industrial  insurance  company  ;  figures  for  males 
in  registration  area  computed  from  mortality  statistics  of  the  United  States  census.] 


Age  at  death. 

Deaths  of  potters,  1897 
to  1906,  due  to- 

Per  cent  of  deaths  due 
to  consumption  among — 

All 
causes. 

Consump- 
tion. 

Potters. 

Males  in 
registration 
area,  IGCO 
to  1906. 

46 

68 
84 
78 
72 
36 

11 

36 
37 
22 
14 
7 

23.9 
52.9 
44.0 
28.2 
19.4 
19.4 

27.8 
31.3 
23.6 
15.0 
8.1 
2.7 

25  to  34  years  

45  to  54  years  

65  years  or  over  

Total  

384 

127 

33.1 

14.8 

Since  potters  are  liable  to  an  excessive  mortality  not  only  from 
consumption,  but  also  from  respiratory  diseases  generally,  the  analy- 
sis of  the  industrial  insurance  mortality  experience  has  been  extended 
to  respiratory  diseases  other  than  consumption,  and  the  number  of 
deaths  from  such  diseases,  by  divisional  periods  of  life. 
6367&— No.  79—09  6 
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PROPORTIONATE  MORTALITY  PROM  DISEASES  OP  THE  RESPIRATORY  SYSTpm 
OTHER  THAN  CONSUMPTION  AMONG  POTTERS,  1897  TO  1906  COMpSd 

^n.'^.^.r^''^  ^^^''^  ™  REGISTRATION  AREA  OP  THE  UNITED 

STATES,  1900  TO  1906,  BY  AGE  GROUPS.  urtiii^u 

[Figures  for  potters  from  experience  of  an  industrial  Insurance  comnanv  •  flirurpcs  fnr  m«io<, 
In  registration  area  computed  from  mortality  statistics  of  the  UnT<f  States  census  ] 


ige  at  death. 

Deaths  of  potters,  1897 
to  1906,  due  to— 

Per  cent  of  deaths  duo 
to  respiratory  diseases 
other  than  consump- 
tion among — 

All  causes. 

Respiratory 

diseases 
other  than 
consump- 
tion. 

Potters. 

Males  in 

registration 
area,  1900 
to  1906. 

15  to  24  years   ' 

46 
68 
84 
78 
72 
36 

1 
8 
10 
18 
17 
1 

2.2 
11.8 
11.9 
23.1 
23.6 

2.8 

9.7 
10.9 
12.5 
12.6 
12.2 
11.6 

25  to  34  years  

35  to  44  years  

45  to  54  years  

55  to  64  years  

65  years  or  over  

ToUl  

384 

0  57 

14.8 

11.8 

a  Including  2,  age  unlmown. 

While  respiratory  diseases  have  been  grouped  for  purpose  of  con- 
venience, and  on  account  of  the  comparatively  small  number  of  deaths 
under  consideration,  the  returns  in  detail  disclose  the  fact  that  it  is 
particularly  in  the  number  of  deaths  from  asthma  that  potters  experi- 
ence-a  higher  mortality  than  occupied  males  generally. 

In  summarizing  these  rather  extended  observations  and  statistical 
data,  including  insurance  mortality  experience,  the  conclusion  is  con- 
firmed that  potters  as  a  class  are  decidedly  subject  to  a  high  mortality 
from  consumption  and  from  respiratory  diseases  other  than  con- 
sumption. 

CEMENT  WOBKERS. 

The  health-injurious  conditions  of  cement-making  processes  are 
quite  well  understood,  being  on  the  one  hand  the  dust,  and  on  the 
other  hand  noxious  vapors  arising  through  the  process  of  burnuig. 
The  vapors  are  probably  more  obnoxious  than  injurious,  but  the  sub- 
ject attracted  sufficient  attention  to  suggest  an  investigation  by  the 
Eoyal  Commission  on  Noxious  Vapors,  in  1878.  As  a  result  of  the 
vapors  and  the  dust  generated  during  the  processes,  cement  works, 
as  a  rule,  are  located  outside  of  large  cities. 

The  health  conditions  in  cement  works  have  never  been  fully 
investigated,  but  it  appears  to  be  the  consensus  of  opinion  that  the 
effects  are  not  as  serious  as  assumed  upon  the  facts  of  a  casual  inspec- 
tion. Fatal  accidents  have  occurred  as  the  result  of  asphyxiation  by 
carbon-monoxide  gas,  but  such  cases  are  very  rare.  Cases  of  gassing, 
so-called,  which  do  not  terminate  fatally,  are  comparatively  common. 
Arlidge  considered  the  employment  of  cement  making  at  some  length, 
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pointing  out  that  the  workmen  are  exposed  to  dust  in  an  intense  form, 
but  the  experience  would  seem  to  prove  that  the  effect  on  health  is 
not  as  serious  as  expected.  He  states  that  the  raw  materials  of 
cement  are  clay  with  flint  and  lime,  and  he  briefly  describes  the 
process  of  manufacture  as  follows : 

After  the  materials  have  been  well  mixed  and  ground  together  in 
a  sort  of  mortar  mill  to  the  consistency  of  liquid  mud,  the  next  biisi- 
ness  is  to  drive  off  the  water  by  heat,  and  then  to  subject  the  dried 
substance  in  tins  to  a  still  higher  temperature.  Later  all  the  cement  is 
withdrawn  and  then  ground  between  rollers  to  the  requisite  fineness. 
The  primary  mixing  and  grinding,  being  done  with  a  free  supply  of 
water,  exhibits  no  unsanitary  conditions.  In  working  the  kilns  the 
workmen  suffer  from  great  h«at  and  dust,  but  the  most  continuous 
dusty  work  is  in  the  mill,  the  air  of  which  is  clouded  with  cement. 
Inquiry  among  the  workmen  elicited  the  fact  that  after  a  while  they 
become  short  of  breath  and  suffer  cough,  though  not  in  a  high  degree, 
and  that  on  arising  in  the  morning  they  had  to  clear  their  chests  by 
expectorating  viscid  mucus  containing  cement  dust. 

The  amount  of  dust  generated  in  cement-making  processes  is 
enormous.  The  workmen  take  practically  no  precaution  to  avoid 
this  dust,  and  considerable  quantities  are  of  necessity  inhaled.  It  is 
very  rare  to  find  employees  who  use  a  respirator  or  even  a  piece  of 
ordinary  cloth  to  provide  some  protection  against  the  health-injurious 
conditions  which  surround  them.  The  conditions  are  probably  at 
their  worst  in  the  sacking  or  packing  department,  where  such  pre- 
cautions are  occasionally  adopted.  Every  department,  however,  is 
filled  with  dust,  and  the  avoidance  of  its  inhalation  by  the  majority 
of  employees  is  under  present  methods  practically  impossible.  The 
disease  problem  is  complicated  by  a  high  degree  of  temperature  in 
some  of  the  departments,  in  particular  at  the  kilns.  While  many 
descriptive  accounts  of  the  industry  have  been  published,  the  hygiene 
of  the  occupation  has  been  practically  ignored.  Tracy  refers  to  it 
very  briefly,  holding  that  "  the  workmen  who  make  Portland  cement 
are  greatly  troubled  by  the  dust,  caused  by  shoveling  the  mass  into 
sacks  after  it  has  been  burned  and  ground.  They  have  a  persistent 
cough,  and  expectorate  little  lumps  of  cement.  They  find  it  im- 
possible to  continue  this  part  of  their  labor  day  after  day,  and  are 
obliged  to  take  intervals  of  rest." 

Parry,  in  his  treatise  on  The  Eisks  and  Dangers  of  Various  Occu- 
pations, refers  to  cement  workers  as  follows : 

Those  engaged  in  the  manufacture  and  use  of  Portland  cement  are 
very  liable  to  get  the  dust  into  their  lungs.  Portland  cement  is 
made  tt-om  some  substance  containing  carbonate  of  lime,  such  as 
White  challf,  existing  in  such  immense  quantities  in  this  country,  and 
some  material  containing  silica  and  alumina,  such  as  a  selected  clay 
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or  alluvial  mud.  These  are  ground  together  with  water  to  a  muddv 
consistency,  which  is  then  dried  by  heating  in  chambers.  This  beinc 
a  wet  process  no  dust  is  raised,  but  during  the  next  stage,  the  dissm^ 
out  ot  the  cement,  a  great  deal  of  dust  is  created.  The  material  raised 
is  then  calcined,  ground  between  rollers,  and  finally  packed  in  bags 
In  the  last  two  operations,  the  grinding  and  packing,  much  dust  is 
also  scattered.  The  particles  are  of  a  sharp,  irritating  character, 
and  therefore  dangerous. 

In  Oliver's  Dangerous  Trades,  the  manufacture  of  cement  from 
a  hygienic  point  of  view  is  briefly  discussed  and  illustrated  by  a 
microphotograph  of  cement  dust  by  Migerka.  Oliver's  description 
is  as  follows: 

Under  the  microscope  are  seen  a  few  sharp-edged  little  plates  and 
amorphous  masses  like  small  clumps.  The  particles  are  not  of  them- 
selves so  dangerous  as  might  at  first  sight  appear.  Although  cement 
workers  suffer  from  pulmonary  disease,  they  do  not  do  so  to  the  great 
extent  that  might  be  expected.  Probably  the  harmful  effects  are 
largely  due  to  the  hygroscopic  character  of  the  particles  and  their 
alkaline  reaction. 

There  are  no  official  vital  statistics  of  this  employment  for  the 
United  States  or  for  England  and  Wales.  The  recorded  industrial 
insurance  mortality  statistics  of  cement  workers  include  only  88 
deaths  from  all  causes,  of  which  17,  or  19.3  per  cent,  were  deaths 
from  consumption.  Of  the  mortality  of  cement  workers  from  other 
respiratory  diseases,  5  were  from  pneumonia  and  3  from  other  dis- 
eases of  that  class.  If  the  deaths  from  consumption  and  from  other 
respiratory  diseases  are  combined,  it  is  found  that  28.4  per  cent  of  the 
mortality  of  cement  workers  was  from  diseases  of  the  lungs  and  air 
passages.  The  excess  in  the  consumption  mortality  of  cement  workers 
is  more  clearly  brought  out  in  the  tabular  presentation  of  the  pro- 
portionate mortality  from  this  disease  by  divisional  periods  of  life : 

PROPORTIONATE  MORTALITY  FROM  CONSUMPTION  AMONG  CEMENT  WOKK- 
ERS,  1897  TO  1906,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  THE  REGISTRA- 
TION AREA  OF  THE  UNITED  STATES,  1900  TO  1906,  BY  AGE  GROUPS. 

[Figures  for  cement  workers  from  experience  of  an  industrial  insurance  company  ;  figures 
for  males  in  the  registration  area  computed  from  mortality  statistics  of  the  United 
States  census.] 


Age  at  death. 


15  to  24  years. . 
25  to  3-1  years. . 
35  to  44  years.. 
45  to  54  years. . 
55  to  64  years . . , 
65  years  or  over 

Total  


Deaths  of  cement  work- 
ers, 1897  to  1906,  due 
to- 

Per  cent  of  deaths  due 
to  consumption 
among — 

All  causes. 

Consump- 
tion. 

Cement 
workers. 

Males  in 
registration 
area,  1900 
to  1900. 

10 
12 
19 
15 
19 
13 

1 
3 
4 
6 
3 

10.0 
25.0 
21.1 
40.0 
15.8 

27.8 
31.3 
23.6 
15.0 
8.1 
2.7 

88 

17 

10.3 

14. » 
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The  foregoing  observations  confirm  the  conclusion  that  cement 
makers  as  a  class  are  subject  to  conditions  more  or  less  injurious  to 
health,  but  the  evidence  is  as  yet. inconclusive  that  these  conditions 
predispose  to  an  excessive  mortality  from  consumption.  (»)  . 

PLASTERERS. 

The  building  trades  are  all  more  or  less  expj)sed  to  the  inhalation  of 
mineral  dust,  the  injurious  effects  of  which  are  probably  most  severe 
in  the  case  of  plasterers,  masons,  and  allied  occupations.  This  group 
of  occupations  is  not  clearly  defined,  since  many  plasterers  are  also 
masons,  or  bricklayers,  while  others  are  whitewashers  or  paper 
hangers.  The  English  vital  statistics  combine  plasterers,  white- 
washers,  and  paper  hangers. 

The  health  conditions  in  this  trade  were  commented  upon  by 
Kamazzini,  who,  in  the  quaint  language  of  the  day,  states  that  "  Lime 
and  Plaister  are  likewise  offensive  to  those  who  bum  them  or  handle 
them,  or  sell  them,"  and  he  continues :  "  I  have  frequently  observed 
that  those  who  boil,  prepare,  grind,  sift,  or  sell  it,  do  usually  labor 
under  a  difficulty  of  breathing."  As  a  safeguard,  Kamazzini  points 
out  that :  "  Though  such  worltmen  have  a  cover  for  their  mouth,  they 
can  not  avoid  receiving  the  flying  particles  at  the  mouth  and  nose, 
upon  which  these  particles  enter  the  passages  of  respiration  and  mix 
with  the  lymph,  rise  up  in  hard,  chalky  concretions,  or  by  daubing 
the  winding  passages  of  the  lungs  intercept  freedom  of  breath.  I 
found,"  he  observes,  "  that  such  as  continued  in  this  business  did  die 
asthmatic  and  cachetik."  He  refers  also  to  a  still  earlier  author,  Mor- 
ton, who  connected  the  inhalation  of  the  dust  with  consumption  of  the 
lungs.  He  concludes  his  observations  with  the  statement  that :  "  Care 
must  be  taken  to  observe  the  caution  laid  down  above,  with  intent  to 
guard  the  mouth  as  much  as  possible  from  receiving  the  offensive 
particles."    All  this  was  written  more  than  two  hundred  years  ago. 

"How  widely  qualified  opinions  differ  with  regard  to  the  health-Injurious 
effects  of  mineral  dust  derived  from  lime  and  cement  is  made  evident  by  the 
following  quotation  from  the  Journal  of  the  American  Medical  Association, 
December  12,  1908 : 

Selkirk  has  investigated  a  general  opinion  among  lime  workers  that  they  are 
exceptionally  free  from  bronchitis  and  pulmonary  tuberculosis.  He  was  unable 
to  hnd  an  mstance  of  phthisis  among  them,  nor  could  he  learn  on  inquiry  of 
any  worker  m  limekilns  having  died  from  tuberculosis.  He  asks  whether  those 
wno  inhale  and  swallow  much  lime  «re  abnormally  free  from  tuberculosis  of 
tne  lungs.  He  discusses  what  is  known  of  the  therapeutics  of  calcium  salts,  and 
says  It  appears  that  the  continued  absorption  of  calcium  from  the  lungs  and 
mtestuies  might  maintain  an  abnormally  high  percentage  of  it  in  the  blood. 
ae  suggests  that  the  workingman  predisposetl  to  tuberculosis  might  turn  his 
atiention  to  lime  and  cement  working  as  an  occupation,  and  even  hints  at  the 
organization  of  lime  works  as  a  curative  tuberculosis  colony.  A  rapid  increase 
ra  weight  IS  commonly  observed  in  new  workers  at  the  Warren  Cement  Works  at 
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Thackrah,  writing  in  1832,  took  a  more  favorable  view  of  the  em- 
ployment, holding  that  bricklayers  and  their  laborers,  while  particu- 
larly exposed  to  lime  dust,  suffered  from  diseases  of  the  eye  and 
cutaneous  eruptions,  but  not  from  internal  disease,  and  he  quotes  an 
adage  common  to  the  workmen  in  the  trade  of  the  period,  that  "  brick- 
layers and  plasterers'  laborers,  lilce  asses,  never  die."  Regarding 
plasterers  and  whitewashers,  who  are  also  exposed  to  lime  dust,  he 
states :  "  They  suffer  from  no  sensible  injury,"  and  that  "  they  are 
more  pallid  and  less  robust  than  bricklayers."  Thackrah,  however, 
did  not  sustain  his  observations  by  trustworthy  data. 

In  Rhode  Island  during  the  ten  years  ending  with  1906,  the  number 
of  recorded  deaths  of  plasterers  from  all  causes  was  26,  and  of  this 
number  5,  or  20  per  cent,  were  from  consumption,  and  4,  or  16  per 
cent,  from  other  respiratory  diseases.  Of  the  total  mortality  9,  or  36 
per  cent,  were  from  diseases  of  the  lungs  and  air  passages. 

The  most  recent  English  mortality  statistics  of  plasterers  and 
paper  hangers  are  for  the  three  years  ending  with  1902,  referred  to  in 
the  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar- 
General,  in  part  as  follows : 

Between  the  ages  of  35  and  66  years  the  death  rate  in  this  industry 
exceeds  the  standard  for  occupied  and  retired  males,  while  at  ages 
outside  these  limits  the  rates  are  below  it.  In  the  main  working 
period  of  life  the  comparative  mortality  figure  is  1,018,  or  within  1 
per  cent  of  the  standard.  The  mortality  from  alcoholism  and  liver 
disease,  from  phthisis,  from  respiratory  diseases,  and  from  cancer, 
slightly  exceeds  the  standard,  and  except  that  these  workers  appear  to 
suffer  but  little  from  influenza,  the  figures  for  other  diseases  agree 
closely  with  the  average. 

The  English  occupation  mortality  statistics  for  plasterers  are  some- 
what impaired  in  value  by  the  fact  that  paper  hangers  and  white- 
washers  are  combined  with  this  occupation,  but  the  statistics  may 
safely  be  accepted  as  indicating  with  approximate  accuracy  the  spe- 
cific disease  liability  of  men  in  this  employment  to  consumption  and 
respiratory  diseases.  In  the  table  which  follows  the  mortality  from 
all  causes  among  men  in  this  group  is  compared  with  that  of  occupied 
males  generally,  and  the  result  is  rather  suggestive  of  conditions  in 
this  trade  more  or  less  unfavorable  to  life  and  health.  The  excess  in 
the  general  mortality  is  most  marked  at  ages  35  to  64,  when  the  death 
rate  of  plasterers  from  all  causes  exceeds  the  mortality  of  occupied 
males  generally  by  from  1.30  to  1.52  per  1,000.  The  mortality  of 
plasterers,  however,  is  below  the  average  at  ages  under  35,  and  at  65 
yeai's  or  over. 
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MORTALITY  FROM  ALL  CAUSES  AMONG  JPLASTEKEttS,  PAPER  HANGEKS, 
AND  wmTKWASMBBS,  COMPARED  WITH  THAT  OF  ALL  OCCUPIED  MALES  IN 
ENGLAND  AND  WALES,  1900  TO  1902,  BY  AGE  GROUPS. 

rFrom  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar-General 
li<rom  laiL  x  ,     jgfrths.  Deaths,  and  Marriages  in  England  and  Wales.] 


Age  at  deatb. 


15  to  19  years. . 
20  to  24  years . . 
25  to  34  years . . 
35  to  44  years. . 
45  to  54  years . . 
65  to  64  years . . 
65  years  or  over 


Death  rate 
per  1,000 
for  all  occu- 
pied males. 


2.44 
4.41 
6. 01 
10.22 
17.73 
31. 01 
88.39 


Death  rate  for  plasterers,  paper 
liangers,  and  whitewashers. 


Rate  per 
1,000. 


1.52 
3.44 
4.07 
11.52 
19. 18 
32. 53 
72. 18 


Greater  (+) 
or  less  (— ) 
than  rate 
for  all  oc- 
cupied 
males. 


0.92 
.97 
1.94 
1.30 
1.45 
1.52 


-16. 21 


Ratio  to 
rate  for  all 
occupied 
males. 


62 
78 
68 
113 
108 
105 
82 


The  preceding  table  is  self-explanatory  and  requires  no  further 
comment,  except  that  it  confirms  the  view  that  the  health-injurious 
effects  of  this  employment  are  not  as  pronounced  as  in  many  other 
dusty  trades,  but  in  particular  such  occupations  as  stonecutting,  pot- 
tery manufacture,  glass  blowing,  etc.  In  the  table  which  follows 
the  mortality  of  plasterers  fi'om  consumption  is  compared  with  the 
normal  mortality  of  occupied  males  from  this  disease  by  divisional 
periods  of  life.  The  comparison  shows  that  the  mortality  from  con- 
sumption is  above  the  normal  at  ages  35  or  over,  but  it  is  only  at  ages 
terers  is  set  forth  in  detail  in  the  table  below : 

MORTALITY  FROM  CONSUMPTION  AMONG  PLASXEREaS,  PAPEK  KANOERS, 
AND  WHITE  WASHSRS,  COMPARED  WITH  THAT  OF  ALL  OCCUPIED  MALES  IN 
ENGLAND  AND  WALES,  1900  TO  1902,  BY  AGE  GROUPS. 

[From  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar-General 
of  Births,  Deaths,  and  Marriages  in  England  and  Wales.] 


Age  at  death. 

Mortality  from  consumption. 

Death  rate 
per  1,000 
for  all  occu- 
pied males. 

Death  rate  for  plasterers,  paper 
hangers,  and  whitewashers. 

Rate  per 
1.000. 

Greater  (-I-) 
or  less  (— ) 
than  rate 
for  all  oc- 
cupied 
males. 

Ratio  to 
rate  for  all 
occupied 
males. 

15  to  19  years  

0.54 
1.55 
2.03 
2. 74 
3. 04 
2.16 
1.11 

0. 41 
1.00 
1.22 
3. 98 
3. 62 
4.01 
L53 

-0. 13 

-  .49 

-  .81 
-1-L24 
+  .58 
-1-1.85 
+  .42 

76 
68 
60 
145 
119 
186 
138 

20  to  24  years    

25  to  34  years    

35  to  44  years  

45  to  54  years  

55  to  64  years    

65  years  or  over    

_  xcL-uiucu  luuusiriai  insurance  mortality  statistics  of  plasterers 
mclude  577  deaths  from  all  causes,  of  which  136,  or  23.6  per  cent,  were 
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from  consumption.  Of  the  mortality  of  plasterers  from  respiratory 
diseases  other  than  consumption,  67  were  from  pneumonia,  5  from 
asthma,  14  from  bronchitis,  and  7  from  less  frequent  respiratory 
diseases.  If  the  deaths  from  consumption  and  from  other  respira- 
tory diseases  are  combined,  39.7  per  cent  of  the  mortality  of  plasterers 
was  from  diseases  of  the  lungs  and  air  passages.  The  excess  in  the 
consumption  mortality  of  plasterers  is  still  more  clearly  brought 
out  in  the  tabular  presentation  of  the  proportionate  mortality  from 
this  disease  by  divisional  periods  of  life.  While  the  consumption 
mortality  was  excessive  at  all  ages  under  65,  the  excess  was  most 
pronounced  at  ages  25  to  34,  when  out  of  every  100  deaths  from  all 
causes  44.9  were  from  consumption,  against  a  normal  expected  pro- 
portion of  31.3.  The  analysis  of  the  consumption  mortality  of  plas- 
terers is  set  forth  in  detail  in  the  table  below : 

PROPORTIONATE  MORTALITY  FROM  CONSUMPTION  AMONG  Pl4ASTX:RERS,  1897 
TO  1906,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  THE  REGISTRATION  AREA 
OF  THE  UNITED  STATES,  1900  TO  1906,  BY  AGE  GROUPS. 

[Figures  for  plasterers  from  experience  of  an  industrial  insurance  company ;  figures  for 
males  in  registration  area  computed  from  mortality  statistics  of  the  United  States 
census.] 


Age  at  death. 


Deaths  of  plasterers. 
1897  to  1906,  due  to— 


Per  cent  of  deaths  due 
to  consumption  among— 


All  causes. 


Consump- 
tion. 


Plasterers. 


Males  in 
registration 
area, 1900 to 
1906. 


15  to  24  years. . 
25  to  34  years.. 
35  to  44  years.. 
45  to  54  years . . 
55  to  64  years.. 
65  years  or  over 

Total  


25 
78 
107 
127 
121 
119 


7 
35 
38 
35 
16 

5 


28.0 
44.9 
35.5 
27.6 
13.2 
4.2 


27.8 
31.3 
23.6 
15.0 
8.1 
2.7 


577 


136 


23.6 


14.8 


The  preceding  observations  and  statistical  data,  including  the 
industrial  insurance  mortality  experience  of  this  occupation,  would 
seem  to  confirm  the  conclusion  that  this  employment  is  injurious  to 
health,  and  that  the  degree  of  consumption  frequency  is  above  the 
average  at  all  ages  under  65,  and  decidedly  so  at  ages  25  to  34. 

PAPER  HANGERS. 

Paper  hangers,  equally  with  plasterers,  are  exposed  to  a  consider- 
able risk  of  mixed-dust  inhalation,  chiefly  of  mineral  origin.  During 
the  operation  of  removing  old  wall  paper  from  the  walls  a  large 
amount  of  dust  is  created,  against  which  practically  no  precautions 
are  taken  and  no  effort  is  made  to  reduce  the  dust  to  a  minimum. 
Since  wall  paper  often,  if  not  as  a  rule,  contains  colored  pigments 
more  or  less  injurious  to  health  and  occasionally  poisonous  metallic 
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substances,  such  as  arsenic,  there  is  an  additional  risk  to  health  from 
this  source  which  occasionally  has  assumed  serious  proportions.  It 
would  seem  that  a  rational  health  administration  should  intervene  to 
compel  a  previous  disinfection  of  premises  in  which  consumptives 
have  died  before  the  same  are  permitted  to  be  redecorated  by  plaster- 
ers or  paper  hangers. 

In  Ehode  Island  during  the  10  years  ending  with  1906  the  number 
of  recorded  deaths  of  paper  hangers  from  all  causes  was  only  14,  hut 
of  these  3,  or  21.4  per  cent,  were  from  consumption,  and  3,  or  21.4  per 
cent,  from  other  respiratory  diseases.  Of  the  total  recorded  mortality 
6,  or  42.8  per  cent,  were  from  diseases  of  the  lungs  and  air  passages. 

The  recorded  industrial  insurance  mortality  statistics  of  paper 
hangers  include  319  deaths  from  all  causes,  of  which  107,  or  33.5  per 
cent,  were  from  consumption.  Of  the  deaths  of  paper  hangers  from 
other  respiratory  diseases,  30  were  from  pneumonia  and  8  from  other 
diseases  of  this  class.  The  mortality  of  paper  hangers  from  consump- 
tion was  excessive  at  ages  15  to  44,  but  most  so  at  ages  35  to  44,  when 
of  the  deaths  from  all  causes  44.6  per  cent  were  from  this  disease, 
against  a  normal  expected  proportion  of  23.6.  The  following  table 
analyzes  the  consumption  mortality  of  paper  hangers : 

PROPORTIONATE  MORTALITY  FROM  CONSUMPTION  AMONG  PATEK  HANOERS, 
1897  TO  1906,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  THE  REGISTRATION 
AREA  OF  THE  UNITED  STATES,  1900  TO  1906,  BY  AGE  GROUPS. 

[Figures  for  paper  hangers  from  experience  of  an  industrial  insurance  company  ;  figures 
for  males  in  registration  area  computed  from  mortality  statistics  of  the  United  States 
census.] 


Deaths  of  paper  hangers, 
1897  to  1906,  due  to— 

Per  cent  of  deaths  due  to 
consumption  among— 

All  causes. 

Consump- 
tion. 

Paper 
hangers. 

Males  in 
registration 
area,  1900  to 
1906. 

33 
96 
74 
55 
34 
27 

14 
47 
33 
8 
4 
1 

42.4 
49.0 
44.6 
14.5 
11.8 
3.7 

27.8 
31.3 
23.6 
15.0 
8.1 
2.7 

319 

107 

33.5 

14.8 

Age  at  death. 


15  to  24  years. . . 
ffi  to  34  years . . . 
X}  to  44  years . . . 
45  to  54  years. .. 
55  to  84  years. . , 
65  years  or  over 

Total  


There  are  no  official  vital  statistics  of  paper  hangers  as  a  class 
separate  and  distinct  from  plasterers  and  similar  occupations,  and  the 
only  source  of  accurate  information  regarding  the  degree  of  consump- 
tion frequency  among  men  in  this  employment  is  the  industrial  insur- 
ance mortality  statistics,  briefly  referred  to  above. 

Wlien  the  insurance  mortality  statistics  of  paper  hangers  are  com- 
pared with  those  of  plasterers,  the  statistical  evidence  appears  to  be 
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conclusive  that  the  degree  of  consumption  frequency  among  paper 
hangers  is  decidedly  higher  than  the  corresponding  degree  of  con- 
sumption frequency  among  plasterers.  Wliile  at  all  ages  the  propor- 
tion of  deaths  from  consumption  was  23.6  per  cent  for  plasterers 
it  was  33.5  for  paper  hangers;  at  ages  15  to  24  the  respective  con- 
sumption percentages  were  28.0  for  plasterers  against  42.4  for  paper 
hangers;  at  25  to  34,  44.9  per  cent  for  plasterers  and  49.0  per  cent 
for  paper  hangers ;  at  35  to  44,  35.5  per  cent  for  plasterers  against  44.6 
per  cent  for  paper  hangers.  At  ages  45  or  over  the  percentages  were 
more  favorable  to  paper  hangers  than  to  plasterers. 

Summarizing  the  rather  limited  amount  of  statistical  information 
regarding  the  mortality  of  paper  hangers,  the  available  data  would 
seem  to  warrant  the  conclusion  that  the  degree  of  consumption  fre- 
quency in  this  occupation  is  decidedly  excessive  at  ages  vnder  45 
when  comparison  is  made  with  occupied  males  generally  and  the 
occupation  of  plasterers  in  particular. 

POUNDRYMEN"  AND  MOLDEES. 

Foundrymen  and  molders  are  to  a  very  considerable  degree  exposed 
to  the  continuous  inhalation  of  both  metallic  and  mineral  dusts. 
Wliile  the  proportion  of  metallic  dust  is  quantitatively  small,  it  is 
probably  the  more  injurious  of  the  two,  although  its  effects  are  modi- 
fied by  the  relatively  much  larger  amount  of  mineral  dust.  The  in- 
dustry is  varied,  of  large  extent,  and  widely  distributed  throughout  the 
country.  The  conditions  affecting  health  naturally  vary,  and  chiefly 
so  on  account  of  the  metal  used  in  casting,  which  may  be  iron,  steel, 
brass,  etc.  The  employments  in  foundry  practice  are  chiefly  those 
of  molders  and  clay  mixers,  of  which  molders,  again,  are  subdivided 
into  those  who  work  at  a  bench,  or  in  the  making  of  small  ware,  and 
those  who  work  on  the  floor  or  in  the  pits  in  the  making  of  castings 
of  larger  size.  Within  recent  years  labor-saving  appliances  have 
been  extensively  introduced  into  the  large  foundries,  chiefly  in  con- 
nection with  iron  and  steel  works,  but  corresponding  progress  has 
not  been  made  in  the  smaller  establishments.  The  introduction  of 
machinery  has  led  to  the  employment  of  much  unsldlled  labor  of  low 
grade,  which  complicates  the  value  of  the  available  mortality  re- 
turns. It  is  also  necessary  to  take  into  consideration  the  not  incon- 
siderable accident  liability  of  men  employed  in  foundries,  and  the 
occasional  or  general  exposure  to  extreme  heat  and  the  liability  to 
overstrain  inseparable  from  the  lifting  of  heavy  weights  of  metal. 

An  investigation  into  the  sanitary  aspects  of  this  employment 
made  by  the  state  board  of  health  of  Massachusetts  disclosed  the  fact 
that  at  fourteen  foundries  in  which  castings  of  all  kinds  were  made, 
in  seven  the  conditions  as  to  light,  ventilation,  and  dust  removal  were 
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very  poor  Of  nine  stove  foundries  inspected,  four  presented  mod- 
erately bad  and  one  distinctly  bad  conditions  affecting  the  health  of 
employees.  In  the  polishing  room  of  one  factory,  conducted  under 
almost  ideal  conditions,  the  emery  wheels  were  well  equipped  with 
hoods  and  exhaust  ventilators,  but  the  report  states  that  "  the  men, 
unmindful  of  the  protection  provided,  habituaUy  remove  the  hoods, 
and  become  covered  with  emery  and  iron  particles." 

In  reporting  in  some  detaH  upon  the  establishments  found  to  be 
more  or  less  unsatisfactory  as  to  light,  ventilation,  and  dust  removal, 
the  report  states  that  one  shop  "  employs  275  men,  in  low-studded, 
poorly  lighted,  unventilated  buildings,  in  which  there  is  no  attempt 
to  remove  the  dust  arising  from  the  processes  of  polishing  and  buf- 
fing by  hoods  and  exhaust  ventilation.  In  the  tumbling  room  the 
dust  is  so  thick  that  objects  a  few  feet  distant  can  not  clearly  be  made 
out.  Many  men  refuse  to  work  in  this  establishment  in  the  hot 
months,  on  account  of  the  excessive  heat  and  general  discomfort." 

The  vital  statistics  of  this  group  of  employments  are  not  conclusive. 
In  Khode  Island  157  deaths  of  molders  have  been  recorded  during 
the  period  1897  to  1906,  and  of  this  number  31,  or  19.7  per  cent,  were 
from  consumption,  21  were  from  pneumonia,  and  4  were  from  asthma 
and  bronchitis,  a  total  of  35.6  per  cent  of  the  mortality  from  all 
causes  from  diseases  of  the  lungs  and  air  passages.  Respiratory  dis- 
eases other  than  consumption  are  shown  to  have  been  of  about  the 
same  degree  of  relative  frequency  as  consumption. 

The  high  mortality  of  foundrymen  and  molders  from  consumption 
observed  to  occur  at  advanced  ages  is  decidedly  suggestive.  Evi- 
dently the  progress  of  the  disease  in  these  occupations  is  slow,  and 
often,  if  not  as  a  rule,  assumes  the  form  of  fibroid  phthisis.  There  can 
be  no  question  of  doubt  that  there  is  in  these  occupations  an  intimate 
connection  between  the  continuous  exposure  to  metallic  and  mineral 
dust  inhalation  and  the  relative  frequency  of  the  disease.  Consider- 
ing the  nature  of  the  dust  inhaled,  this  is  what  would  be  expected. 
The  dust  being  largely  mineral,  but  partly  metallic,  the  proportion 
of  iron  dust,  while  quite  considerable,  is  not  so  great  in  quantity  as 
the  iron  dust  inhaled  by  men  engaged  in  cutlery  grinding  or  file  cut- 
ting. No  doubt  many  of  the  dangers  of  the  employment  could  be 
guarded  against  by  attention  to  safety  devices,  chiefly  respirators,  to 
be  worn  during  the  actual  mold-making  processes.  The  employment, 
by  its  very  nature,  however,  precludes  very  radical  methods  of  dust 
prevention,  and  the  most  effective  safeguard  would  be  short  hours  of 
labor  and  a  rational  use  of  spare  hours  and  vacations. 

There  are  no  official  vital  statistics  of  these  occupations  either  for 
the  United  States  or  for  England  and  Wales.  The  recorded  in- 
dustrial insurance  mortality  statistics  of  foundrymen  and  molders  are 
very  extensive  and  include  1,397  deaths  from  all  causes,  of  which  311, 
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or  22.3  per  cent,  were  from  consumption.  Of  the  deaths  of  foun- 
drymen  and  molders  from  respiratory  diseases  other  than  consump- 
tion, 14  were  from  asthma,  21  from  bronchitis,  211  from  pneumonia 
and  31  from  other  diseases  of  this  class.  If  the  deaths  from  consump- 
tion and  from  other  respiratory  diseases  are  combined,  42.1  per  cent 
of  the  mortality  of  foundrymen  and  molders  was  from  diseases  of  the 
lungs  and  air  passages.  The  mortality  of  foundrymen  and  molders 
was  excessive  at  all  ages  over  25,  but  the  excess  was  most  pronounced 
at  ages  25  to  34,  when  out  of  every  100  deaths  of  foundrymen  from  all 
causes,  40.4  were  from  consumption,  against  a  normal  expected  pro- 
portion of  31.3.  The  analysis  of  the  consumption  mortality  of  foun- 
drymen and  molders  in  detail  is  set  forth  in  the  following  table : 

PROPORTIONATE  MORTALITY  FROM  CONSUMPTION  AMONG  FOXJNBIfKITlEN  AND 
mOliDERS,  1897  TO  1906,  COMPARED  WITH  THAT  OP  ALL  MALES  IN  THE  REGIS- 
TRATION AREA  OF  THE  UNITED  STATES,  1900  TO  1900,  BY  AGE  GROUPS. 

[Figures  for  foundrymen  and  molders  from  experience  of  an  industrial  insurance 
company ;  figures  for  males  in  registration  area  computed  from  mortality  statistics 
of  the  United  States  census.] 


Deaths  of  foundrjonen 
and  molders,  1897  to 
1906,  due  to- 

Per  cent  of  deaths  due  to 
consumption  among — 

All  causes. 

Consump- 
tion. 

Foundry- 
men  and 
molders. 

Males  in 
registration 
area,  1900 
to  1906. 

122 
228 
300 
292 

239 
216 

29 
92 
82 
65 
27 
16 

23.8 
40.4 
27.3 
22.3 
11.3 
7.4 

27.8 
31.3 
23.6 
15.0 
8.1 
2.7 

1,397 

311 

22.3 

14.8 

Age  at  death. 


15  to  24  years... 
25  to  34  years... 
35  to  44  years... 
45  to  54  years... 
55  to  64  years... 
65  years  or  over 

Total  


The  preceding  observations  and  statistical  data,  derived  chiefly 
from  industrial  insurance  mortality  experience,  seem  to  confirm  the 
conclusion  that  this  employment  is  more  or  less  injurious  to  health, 
and  that  the  degree  of  consumption  frequency  is  excessive  at  ages  25 
or  over. 

CORE  MAKERS. 

Core  making  is  an  essential  branch  of  foundry  practice.  The  occu- 
pation gives  employment  to  a  considerable  number  of  young  persons, 
mostly  boys,  but  of  late  years  girls  have  been  di'awn  into  the  trade, 
although  it  is  held  that  the  more  arduous  duties  and  surrounding  con- 
ditions of  the  occupation  are  unsuited  to  the  female  sex.  No  qualified 
investigation  appears  to  have  been  made  into  the  health  conditions  of 
this  employment,  but  in  a  general  way  the  conditions  approximate 
those  of  foundry  practice  in  general.  There  is  a  considerable  ex- 
posure to  both  mineral  and  metallic  dust,  but  the  fact  that  large  num- 
bers follow  this  occupation  for  only  a  comparatively  short  time  no 
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doubt  prevents  the  more  serious  results  which  would  follow  if  the 
exposure  were  continued  for  many  years. 

There  are  no  official  vital  statistics  of  these  occupations  either  for 
the  United  States  or  for  England  and  Wales.  The  recorded  industrial 
insurance  mortality  statistics  of  core  makers  include  162  deaths  from 
all  causes,  of  which  48,  or  29.6  per  cent,  were  from  consumption.  Of 
the  mortality  of  core  makers  from  respiratory  diseases  other  than 
consumption,  24  were  from  pneumonia  and  4  were  from  other  diseases 
in  this  group.  If  the  deaths  from  consumption  and  from  other  respir- 
atory diseases  are  combined,  46.9  per  cent  of  the  mortality  of  core 
makers  was  from  diseases  of  the  lungs  and  air  passages.  The  excess 
in  the  mortality  from  consumption  falls  almost  exclusively  upon  ages 
under  45,  since  comparatively  few  deaths  have  occurred  at  ages  45  or 
over.  The  analysis  of  the  consumption  mortality  of  core  makers  is 
set  forth  in  detail  in  tabular  form  below : 

PROPORTIONATE  MORTALITY  FROM  CONSUMPTION  AMONG  COKE  MAKEKS,  1897 
TO  1906,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  THE  REGISTRATION  AREA 
OF  THE  UNITED  STATES,  1900  TO  1906,  BY  AGE  GROUPS. 

[FlRures  for  core  makers  from  experience  of  an  industrial  insurance  company  ;  figures  for 
males  in  registration  area  computed  from  mortality  statistics  of  United  States  census.] 


Age  at  death. 


15  to  24  years... 
25  to  34  years... 
35  to  44  years... 
45  to  54  years... 
65  to  64  years... 
05  years  or  over 

Total.... 


Deaths  of  core  makers, 
1897  to  1906,  due  to- 


All  causes. 


66 
42 
25 
9 
9 
11 


162 


Consump- 
tion. 


20 
17 
9 
1 
1 


48 


Per  cent  of  deaths  due  to 
consumption  among — 


Core  mak- 
ers. 


30.3 
40.5 
36.0 
11.1 
11.1 


29.6 


Males  in 
registration 
area,  1900 
to  1906. 


27.8 
31.3 
23.6 
15.0 
8.1 
2.7 


14.8 


While  statistical  information  regarding  persons  employed  as  core 
makers  is  very  limited,  the  evidence  is  entirely  conclusive  that  the 
degree  of  consumption  frequency  in  this  occupation  is  decidedly 
excessive  at  ages  15  to  44,  inclusive. 

LITHOGBAPHERS. 

Lithographers  constitute  an  important  branch  of  the  printing  trade. 
In  the  census  reports  lithographers  are  included  in  the  occupation 
statistics  of  printers  and  pressmen,  so  that  the  actual  number  of 
lithographers  in  the  United  States  is  not  known.  For  hygienic 
reasons  the  employment  of  the  lithographer  requires  to  be  considered 
separately  from  printing  and  engraving,  since  in  the  former  the  ex- 
posure is  chiefly  to  mineral  dust,  while  the  latter  are  exposed 
primarily  to  the  inhalation  of  metallic  dust.    Lithographic  stone  has 
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been  defined  as  a  fine,  compact  homogeneous  limestone,  practically 
all  of  which  IS  imported  from  Germany.  The  small  amount  of  litho- 
graphic stone  quarried  in  the  United  States  varies  in  its  mineral  and 
metaUic  constituents  from  the  Bavarian  stone,  containing  nearly  7 
per  cent  of  magnesia.  No  accurate  observations  have  been  made  a 
matter  of  record  to  determine  the  degree  of  possible  lung  injury 
resulting  in  the  case  of  the  lithographer's  occupation,  but  it  is  safe 
to  assume  that  the  employment  requires  to  be  included  in  the  group 
of  dusty  trades.  This  conclusion  is  fully  sustained  by  a  knowledge 
of  the  technical  processes  which  constitute  the  lithographic  art. 

The  sanitary  conditions  of  this  employment  received  consideration 
by  Sir  John  Simon  in  his  report  as  medical  officer  of  the  privy 
council.  Simon  called  attention  to  the  dust  resulting  from  the  use 
of  colors  and  pigments,  against  the  inhalation  of  which  only  very 
few  of  the  workmen  had  adopted  intelligent  precautions.  The  most 
pernicious  of  the  mineral  colors  employed  in  connection  with  lithogra- 
phy were  emerald  green  and  bronze.  Simon  did  not  connect  the 
inhalation  of  this  dust  with  the  occurrence  of  phthisis,  but  the  infer- 
ence would  seem  warranted  that  such  a  connection  exists,  at  least  in 
exceptional  cases. 

Parry,  in  his  treatise  on  Kisks  and  Dangers  of  Various  Occupa- 
tions, confirms  this  earlier  opinion,  and  holds  that  in  lithographing 
green  arsenical  pigments  are  used,  the  poisonous  dust  of  wliich  is 
inhaled  and  conveyed  to  the  stomach.  It  is  evident  that  the  poisonous 
character  of  the  colors  or  pigments  is  a  more  serious  factor  than  the 
less  injurious  dust  of  the  stone  itself,  but  how  far  either  form  of  dust 
increases  the  liability  to  consmnption  has  not  been  determined. 

The  most  recent  English  mortality  statistics  of  lithographers  are 
for  the  three  years  ending  with  1902,  referred  to  in  the  Supplement 
to  the  Sixty-fifth  Annual  Report  of  the  Registrar-General  (p.  lix) 
in  part  as  follows : 

At  all  ages  except  20  to  25  and  45  to  55  the  death  rates  among  these 
workers  exceed  the  standard  for  all  occupied  and  retired  males. 
These  workers  experience  a  lower  mortality  than  printers  up  to  the 
age  of  45,  but  beyond  that  age  the  mortality  in  the  two  occupations 
differs  but  slightly.  In  the  main  working  period  of  life  the  compara- 
tive mortality  figure  of  lithographers  is  964,  or  4  per  cent,  below  the 
average.  Their  mortality  from  influenza  and  phthisis  considerably 
exceeds  the  standard,  while  that  from  respiratory  diseases  is  below 
it  by  about  an  equal  amount. 

The  English  mortality  statistics  for  lithographers  are  rather  incon- 
clusive as  to  a  decidedly  unfavorable  effect  of  this  industry  on  health, 
and  while  in  the  table  which  follows  a  comparison  is  made  of  the 
mortality  from  all  causes  of  men  in  this  group  with  occupied  males 
generally,  the  death  rates  are,  as  a  rule,  below  the  average  for  oc- 
cupied males  generally  except  at  ages  20  to  24  and  46  to  54,  mclusiAf. 
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-o-ryr^rf  ATT  PATTW^i  OF  MTHOGBAPHKBS ,  COMPARED  WITH  THAT 
""TtiricllVt^^  U^^^^^^  AND  WALES,  1900  TO   1902,   BY  AGE 

GROUPS. 


Age  at  death. 


15  to  19  years.. 
20  to  24  years. . 
25  to  34  years.. 
35  to  44  years... 
45  to  54  years... 
55  to  64  years... 
65  years  or  over 


Death  rate 
per  1,000 
for  all  occu- 
pied males. 


2.44 
4.41 
6.01 
10.22 
17.73 
31. 01 
88.39 


Death  rate  for  lithographers. 


Rate  per 
1,000. 


1.56 

5.36 
5.62 
8.41 
19.94 
30.84 
82.25 


Greater  (+) 
or  less  (— ) 
than  rate 
for  all  occu- 
pied males. 


-0.89 
+  .95 

-  .39 
-1.81 
+2.21 

-  .17 
-6. 14 


Ratio  to 
rate  for  all 
occupied 
males. 


64 
122 
94 
82 
112 
99 
93 


The  preceding  table  is  self-explanatory  and  requires  no  further 
comment,  but  a  more  extended  comparison,  however,  is  made  in  the 
next  table,  in  which  the  mortality  of  lithographers  fi'om  consumption 
is  compared  with  the  normal  mortality  of  occupied  males  from  this 
disease,  by  divisional  periods  of  life.  This  table  shows  that  the  mor- 
tality of  lithographers  from  consumption  was  above  the  average  at 
all  ages  by  from  0.23  to  2.17  per  1,000.  The  excess  is  not  very  marked 
and  does  not  warrant  decidedly  unfavorable  conclusions.  The  table 
which  follows  requires  no  further  comment  and  is  otherwise  self- 
explanatory. 

MORTALITY  PROM  CONSUMPTION  AMONG  MTHOGKAJPHEKS,  COMPARED  WITH 
THAT  OF  ALL  OCCUPIED  MALES  IN  ENGLAND  AND  WALES,  1900  TO  1902,  BY  AGE 
GROUPS. 


[Prom  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar-General 
of  Births,  Deaths,  and  Marriages  in  England  and  Wales.] 


15  to  19  yearj  

20  to  24  years.... 

25  to  34  years  

35  to  44  years... . 

45  to  54  years  

55  to  64  years  

65  years  or  over. 


Age  at  death. 


Mortality  from  consumption. 


Death  rate 
per  1,000 
for  all  occu- 
pied males, 


0.  54 
1.55 
2.03 
2. 74 
3. 04 
2. 16 
1.11 


Death  rate  for  lithographers. 


Rate  per 
1,000. 


0.77 
2.68 
2.70 
3. 13 
4. 27 
4.33 
1.44 


Greater  (,+) 
or  less  (— ) 
than  rate 
for  all  occu- 
pied males. 


-i-0.23 
-f-1.13 
+  .67 
-1-  .39 
+  1.23 
+2. 17 
+  .33 


Ratio  to 
rate  for  all 
occupied 
males. 


143 
173 
133 
114 
140 
200 
130 


The  recorded  industrial  insurance  mortality  statistics  of  lithog- 
raphers include  IGO  deaths  from  all  causes,  of  which  70,  or  43.8  per 
cent,  were  from  consumption.  Of  the  mortality  of  lithographers  from 
respiratory  diseases  other  than  consumption,  3  were  from  bronchitis, 
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18  from  pneumonia,  and  1  from  another  disease  of  this  class.  If 
the  deaths  from  consumption  and  from  other  respiratory  diseases  are 
combmed,  57.5  per  cent  of  the  mortality  of  lithographers  was  from 
diseases  of  the  lungs  and  air  passages.  The  number  of  deaths  of 
lithographers  included  in  this  analysis  is  sufficiently  large  to  Avarrant 
a  more  definite  conclusion  than  the  corresponding  general  vital  statis- 
tics of  tliis  occupation  for  England  and  Wales.  The  excess  in  the  con- 
sumption mortality  of  lithographers  is  still  more  clearly  brought  out 
in  the  tabular  presentation  of  the  proportionate  mortality  from  this 
disease,  by  divisional  periods  of  life.  The  comparison  shows  that  the 
consumption  mortality  was  excessive  at  all  ages  under  65,  but  decid- 
edly so  at  ages  15  to  34.  At  15  to  24  the  proportion  of  deaths  fi'om 
consumption  among  lithographers  was  56.8  per  cent  against  a  normal 
expected  proportion  of  27.8,  while  at  ages  25  to  34  the  proportionate 
consumption  percentage  was  62.2  for  lithographers  against  a  normal 
expected  proportion  of  31.3.  The  analysis  of  the  consumption  mor- 
tality of  lithographers  is  set  forth  in  detail  in  the  following  table : 

PROPORTIONATE  MORTALITY  FROM  CONSUMPTION  AMONG  I.ITHOGKAPHERS, 

1897  TO  1906,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  THE  REGISTRATION 
AREA  OF  THE  UNITED  STATES,  1900  TO  1906,  BY  AGE  GROUPS. 

[Figures  for  lithographers  from  experience  of  an  industrial  insurance  company ;  figures 
for  males  in  registration  area  computed  from  mortality  statistics  of  the  United  States 
census.] 


Age  at  death. 


15  to  24  years  

25  to  34  years  

35  to  44  years  

45  to  54  years  

55  to  64  years. . . 
65  years  or  over. 

Total  


Deaths  of  lithogra- 
Jihers,  1897  to  1906, 
due  to — 

Per  cent  of  deaths  due 
to  consumption 
among — 

All  causes. 

Consump- 
tion. 

Lithogra- 
phers. 

Males  in 
registration 
area,  1900 
to  1906. 

37 
45 
29 
21 
18 
10 

21 
28 
13 
5 
3 

50.8 
62.2 
44.8 
23.8 
16.7 

27.8 
31.3 
23.6 
15.0 
8.1 
2.7 

100 

70 

43.8 

14.8 

The  preceding  observations  and  statistical  data  confirm  the  con- 
clusion that  lithographers  as  a  class  are  subject  to  an  excessive  mor- 
tality from  consumption,  but  in  particular  at  ages  15  to  44,  and  this 
excess,  in  view  of  the  conditions  of  labor  briefly  described,  is  in  a  large 
measure  the  result  of  health-injurious  circumstances  connected  with 
the  employment. 

SUMMAKY  OF  CONCIiUSIONS  BEGABDING  OCCUPATIONS  WITH 
EXPOSURE  TO  MINERAL  DUST. 

In  the  foregoing  observations  and  statistical  data  twelve  occupa- 
tions, involving  exposure  to  mineral  dust,  have  been  considered  in 
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detail  As  stated  in  the  summary  of  conclusions  regarding  occupa- 
tions with  exposure  to  metallic  dust,  it  is  not  possible  m  all  cases  to 
base  conclusions  upon  identical  data,  as  official  vital  statistics  are  not 
available  for  some  of  the  occupations  here  considered.  The  census 
returns  of  1900  give  the  age  distribution  of  marble  and  stone  cutters, 
crlass  workers,  potters,  plasterers,  and  paper  hangers,  the  aggregate 
number  of  such  persons  being  168,404.  This  number  is  exclusive  of 
persons  under  15  and  of  unknown  ages.  The  statistics  show  that  only 
4,409,  or  2.6  per  cent,  had  attained  to  an  age  of  65  years  or  over, 
against  a  normal  expected  proportion  of  4.7.  This  fact  m  itself  is 
decidedly  suggestive  of  conditions  more  or  less  unfavorable  to  health 
and  life  in  occupations  exposing  to  mineral  dust.  The  details  of  the 
age  distribution  are  given  in  the  following  table  by  divisional  periods 
of  life,  together  with  the  corresponding  distribution  of  all  occupied 
males,  the  data  for  both  groups  being  derived  from  the  census  of  1900. 

NUMBEK  AND  PER  CENT  OF  MALES  IN  EACH  AGE  GROUP  IN  OCCUPATIONS 
EXPOSED  TO  MlNEKAIi  DUST,  COMPARED  WITH  NUMBER  AND  PER  CENT 
IN  ALL  OCCUPATIONS  IN  THE  UNITED  STATES,  1900. 

[From  report  of  the  Bureau  of  the  Census  on  Occupations,  1900.] 


15  to  24  years  . 
25  to  34  years... 
35  to  44  years... 
45  to  54  years. . . 
55  to  64  years. . . 
65  years  or  over 

Total  


Males  in  occupations 
exposed  to  mineral 
dust. 

All  occupied  males. 

Number. 

Per  cent. 

Number. 

Per  cent. 

40,454 
49,987 
38,253 
24,784 
10,517 
4,409 

24.0 
29.7 
22.7 
14.7 
6.3 
2.6 

5,933, 720 
5,993,847 
4, 704, 682 
3, 250,259 
1,856,181 
1,063,856 

26.0 
26.3 
20.6 
14.3 
8.1 
4.7 

168,404 

100.0 

22,802,545 

100.0 

According  to  this  analysis,  the  proportion  of  persons  aged  15  to  34 
was  53.7,  or  more  than  half  of  the  total,  against  52.3  expected.  At 
ages  35  to  44  the  proportion  was  22.7  for  the  group  under  considera- 
tion, against  20.6  among  occupied  males  generally.  At  ages  45  or 
over  the  proportion  of  persons  employed  in  occupations  with  ex- 
posure to  mineral  dust  was  only  23.6,  against  27.1  for  occupied  males 
generally.  In  some  of  the  trades  included  in  this  group  a  consider- 
able amount  of  muscular  labor  is  involved,  and  this  is  especially  true 
of  glass  blowers  and  certain  occupations  in  the  pottery  industry. 
It  is,  doubtless,  for  this  reason  that  the  age  distribution  in  this  group 
of  employments  conforms  somewhat  more  to  that  of  all  occupied 
males  than  was  true  of  the  occupations  in  the  group  exposed  to 
metallic  dust. 

It  is  possible  to  present  a  combined  summary  of  the  United  States 
census  vital  statistics  of  persons  employed  as  marble  and  stone 
63675— No.  79—09  7 
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cutters,  glass  workers,  and  plasterers.  A  comparison  of  the  death 
rates  m  these  combined  occupations  with  the  corresponding  death 
rates  of  occupied  males  generally  is  very  suggestive  of  unfavorable 
health  conditions  m  occupations  exposed  to  mineral  dust.  These 
unfavorable  health  conditions  manifest  themselves  in  an  increased 
mortahty  at  all  ages  above  25,  while  at  ages  15  to  24  the  mortality 
rate  from  all  causes  is  sHghtly  more  favorable  for  the  occupations 
m  this  group  than  for  occupied  males  generaUy.  The  number  of 
deaths,  however,  in  the  earlier  age  groups  is  too  small  to  warrant 
final  conclusions.  At  ages  25  to  44  the  death  rate  from  all  causes 
in  the  occupations  of  this  group  was  9.88,  against  8.78  expected;  at 
ages  45  to  64  the  death  rate  in  the  group  under  consideration  was 
24.04,  against  19.91  expected ;  and  at  ages  65  or  over  the  rate  was 
106.87,  against  98.44  expected.  The  death  rate  from  consumption  was 
4.87  per  1,000,  against  2.37  expected,  and  the  death  rate  from  other 
respiratory  diseases  was  1.99,  against  1.97  expected.  The  details  of 
the  mortality  by  ages  are  given  in  the  following  table,  together  with 
the  corresponding  death  rates  for  all  occupied  males,  the  data  for 
both  groups  being  derived  from  the  census  of  1900: 

MORTALITY  FROM  ALL  CAUSES  AMONG  MALES  IN  OCC tTP ATIONS  EXPOSED  TO 
MINERAI.  DUST  IN  THE  REGISTRATION  STATES,  COMPARED  WITH  THAT  OF 
ALL  OCCUPIED  MALES  IN  THOSE  STATES,  1900,  BY  AGE  GROUPS. 

[From  report  of  the  Bureau  of  the  Census  on  Vital  Statistics,  1900.] 


Age. 

Males  in  occupations  ejcposed 
to  mineral  dust. 

All  occupied  males. 

Number 
employed. 

Number 
of  deatiis 
from  all 
causes. 

Rate  per 
1,000  from 
all  causes. 

Number 
employed. 

Number 
of  deaths 
from  all 
causes. 

Rate  per 
1,000  from 
all  causes. 

25  to  44  years  

45  to  64  years  

Total  

8,724 
24,506 
9,899 
1,179 

39 
242 
238 
126 

4.47 
9.88 
24.04 
106.87 

1,259,471 
2,680,241 
1,282,259 
283, 310 

6,486 
23,541 
25,532 
27,888 

5. 15 
8.78 
19.01 
98.44 

44,308 

645 

0  14.56 

5,505,281 

83,447 

6 15. 16 

"  From  consumption  there  were  216  deaths,  or  a  rate  of  4.87 ;  from  other  diseases  of 
the  respiratory  system  there  were  88  deaths,  or  a  rate  of  1.99. 

""The  rate  of  mortality  from  consumption  was  2.37;  from  other  diseases  of  the 
respiratory  system  1.97. 

The  occupation  mortality  statistics  of  Khode  Island  are  available 
for  four  specific  occupations  of  this  group  and  when  combined  re- 
turn 321  deaths  from  all  causes,  of  which  79  were  from  consumption 
and  53  from  respiratory  diseases  other  than  consumption.  The 
corresponding  percentages  were  24.6  of  deaths  from  consumption  for 
persons  employed  in  occupations  with  exposure  to  mineral  dust, 
against  17.8  for  occupied  males  generally  in  the  State  of  Rhode 
Island.    The  percentage  of  deaths  from  respiratoiy  diseases  other 
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than  consumption  was  16.5  for  the  occupations  in  this  group,  against 
12.5  expected. 

The  English  vital  statistics  for  this  group  of  occupations  are 
available  for  glass  workers,  potters,  paper  hangers  and  plasterers, 
and  lithographers.  When  the  returns  for  these  occupations  are  com- 
bined they  exhibit  excessive  death  rates  at  all  ages  over  35. 

The  details  in  tabular  form  are  set  forth  in  the  following  table: 

MORTALITY    FROM   ALL    CAUSES,    FROM    CONSUMPTION,    AND    FROM  OTHER 
RESPIRATORY  DISEASES  IN  OCCUPATIONS  EXTOSED  TO  MUNEBAl.  DUST, 

COMPARED  WITH  THAT  OF  ALL  OCCUPIED  MALES  IN  ENGLAND  AND  WALES,  1900 
TO  1902,  BY  AGE  GROUPS. 

rprom  Part  11,  Supplement  to  the  Sixty-flfth  Annual  Report  of  the  Registrar-General 
of  Births,  Deaths,  and  Marriages  in  England  and  Wales.] 


Ago  at  death. 
« 

Death  rate  per  1,000  due  to 
all  causes  among — 

Death  rate  per  1,000  due  to 
consumption  among — 

Death  rate  per  1,000  due  to 
other  diseases  of  the  respir- 
atory system  among — 

AU  occupied 
males. 

Occupations 
exposed  to 
mineral  dust. 

All  occupied 
males. 

Occupations 
exposed  to 
mineral  dust. 

All  occupied 
males. 

Occupations 
exposed  to 
mineral  dust. 

15  to  19  years  

20  to  24  years  

25  to  34  years  

35  to  44  years  

45  to  54  years  

65  to  64  years  

65  years  or  over. . . 

2.44 
4.41 
6.01 
10.22 
17.73 
3L01 
88.39 

2.35 
4.02 
5.24 
12.46 
23.74 
40.23 
92.60 

0.54 
1.55 
2.03 
2.74 
3.04 
2. 16 
•  1.11 

0.55 
1.44 
2.01 
3.96 
4. 91 
3.94 
1. 13 

0.24 
.48 
.77 
1.66 
3.32 
6.54 
17.77 

0.27 
.50 
.78 
2. 12 
6.05 
12.86 
24.50 

The  table  shows  that  the  mortality  from  consumption  among  men 
in  occupations  with  exposure  to  mineral  dust  was  decidedly  excessive 
at  ages  35  to  64,  and  the  mortality  at  the  other  ages  was  not  appre- 
ciably lower  than  for  occupied  males  generally.  The  mortality  from 
respiratory  diseases  other  than  consumption  was*  normal  in  this 
group  of  employments  at  ages  15  to  34,  but  at  ages  35  or  over  the 
mortality  was  considerably  in  excess  of  that  for  all  occupied  males. 

The  recorded  industrial  insurance  mortality  statistics  are  available 
for  11  occupations  included  in  this  group,  returning  in  the  aggregate 
4,543  deaths  from  all  causes.  Of  this  number  1,299,  or  28.6  per  cent, 
were  from  consumption.  The  deaths  from  other  respiratory  diseases 
numbered  762,  or  16.8  per  cent.  The  expected  consumption  mortality 
on  the  basis  of  the  mortality  among  males  in  the  registration  area  of 
the  United  States  for  the  seven-year  period  1900  to  1906  was  14.8  per 
cent,  and  from  respiratory  diseases  other  than  consumption  11.7  per 
cent.  When  the  mortality  from  consumption  and  from  other  respira- 
tory diseases  is  combined,  the  proportionate  number  of  deaths  among 
males  in  occupations  with  exposure  to  mineral  dust  was  45.4  against 
26.5  per  cent  expected. 
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KEOISTEATION  AREA  OF  THE  UNITED  ST^T^ErS  ^^iL^'sf  AgTJSJ^s™" 
tics  of  the  United  States  census  ]      '•^sistration  area  computed  from  mortality  statis- 


Age  at  death. 


15  to  24  years  

25  to  34  years . . . 

35  to  44  years  

45  to  54  years  

55  to  64  years . . . 
65  years  or  over. 


Total . 


Deaths  in  occupations 
exposed  to  mineral 
dust,  1897  to  1906, 
due  to — 

Per  cent  of  deaths  due 
to  consumption  in — 

AU 
causes. 

Consump- 
tion. 

Occupa- 
tions ex- 
posed to 
mineral 
dust. 

Hales  in 
registra- 
tion area 
1900  to 
1906. 

413 
821 
936 
950 
795 
628 

131 
391 
340 
265 
129 
43 

31.7 
47.6 
36.3 
27.9 
16.2 

27.8 
31.3 
2a  6 
15.0 
8.1 
2.7 

4, 543 

"1,299 

a2&6 

6  14.8 

per  cenrof  The  deaths"irom  all  causes""''  °*  '"^^  respiratory  system,  or  16.8 

tratfon''  a^i^a  was  11.7.''''*''^  °*^''"  ^*^'^^^'  respiratory  system  In  the  regis- 

It  is  evident  from  the  foregoing  observations  and  statistical  data 
relating  to  a  representative  number  of  employments  with  exposure 
to  mineral  dust  that  the  health-injurious  effects  of  such  exposure 
reveal  themselves  in  a  high  general  death  rate,  especially  at  ages  35 
or  over,  and  with  correspondingly  high  specific  death  rates  from  con- 
sumption and  from  other  respiratory  diseases  at  ages  35  or  over,  by 
which  time  the  dust  inhaled  has  begun  to  show  its  fatal  effect. 

OCCUPATIONS  WITH  EXPOSURE  TO  VEGETABLE  FIBER 

DUST. 

In  the  group  of  occupations  exposing  to  a  continuous  and  consid- 
erable inhalation  of  vegetable  fiber  dust  resulting  from  industrial 
processes  the  following  representative  employments  have  for  the 
present  purpose  been  included:  Cotton  ginning,  cotton  textile  man- 
ufacture, spinning,  weaving,  hosiery  and  knitting  mills,  lace  mak- 
ing, flax  and  linen  manufacture,  hemp  and  cordage  manufacture, 
manufacture  of  jute  and  jute  goods,  paper  manufacture,  cabinetmak- 
ing,  wood  turning  and  carving.  These  occuj)ations  are  all  more  or  less 
subject  to  an  excessive  death  rate  from  all  causes,  but  in  particular 
to  a  decided  excess  in  the  proportionate  mortality  from  consumption, 
and  in  most  cases  also  to  a  comparatively  high  degree  of  frequency 
in  the  occurrence  of  other  respiratory  diseases.  The  details  of  labor 
conditions  as  far  as  they  could  be  conveniently  included  in  the  follow- 
ing summary  of  observations  regarding  particular  trades  appear  to 
fully  confirm  the  opinion  that  the  degree  of  excess  in  consumption  fi-e- 
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queiicy  is  intimately  related  and  in  almost  exact  proportions  to  the 
degree  of  exposure  to  continuous  and  considerable  inhalation  of  vege- 
table fiber  dust. 

COTTON  GINNING. 

Cotton  ginning  is  the  most  important  preliminary  process  in  cot- 
ton manufacture,  and  is  carried  on  extensively  as  a  separate  industry 
throughout  the  Southern  States.  The  process  consists  of  "  stripping 
the  fiber  of  cotton  from  the  seed"  by  a  most  ingenious  mechanical 
device,  the  best  known  of  which  is  the  so-called  McCarthy  machine, 
in  common  use  throughout  the  United  States.  («)  An  improvement, 
however,  has  been  perfected,  known  as  the  so-called  "  saw  gin,"  which 
has  the  decided  advantage  of  a  material  increase  in  producing  capac- 
ity. The  object  being  to  secure  the  largest  amount  of  lint,  or  clean 
cotton,  it  is  remarkable  that  from  every  ton  of  raw  cotton  only  about 
600  pounds  reach  the  spinner.  The  amount  of  dust  and  dirt  gener- 
ated in  the  ginning  process  is,  of  necessity,  very  large,  and  the  em- 
ployment is,  without  question,  decidedly  detrimental  to  health.  It 
is  mitigated  by  the  fortunate  circumstance  that  it  is  carried  on,  as  a 
rule,  only  for  a  portion  of  the  year,  and  largely  because  of  this  fact 
the  health  conditions  of  the  occupation  have  not  attracted  so  much 
attention  as  would  otherwise  have  been  the  case. 

The  enormous  extent  of  the  cotton-ginning  industry  is  measured 
by  the  number  of  bales  of  cotton  ginned  during  1904,  when  the  crop 
attained  to  13,500,000  bales  which,  at  500  pounds  each,  represent 
6,750,000,000  pounds  of  cotton  passing  through  the  gins.  Most  of  the 
cotton  is  short  staple,  only^  about  1  per  cent  being  Sea  Island  or  long 
staple  variety.  The  gins  are  either  public  or  private  establishments 
or  merchant  gins,  all  of  which,  however,  have  the  essential  features  in 
common.  They  are  now  practically  all  run  by  steam  power,  the  for- 
mer use  of  horse  or  water  power  having  almost  disappeared.  A 
ginnery  includes  three  departments;  that  is,  the  ginhouse  proper, 
the  lint  room,  and  the  cotton  compress,  or  screw,  as  it  is  usually  known. 
In  an  early  description  of  the  conditions  in  the  lint  room,  as  a  part  of 
the  United  States  census  report  on  cotton  manufacture  for  1880,  it 
was  stated  that — 

The  lint  room  varies  in  size  from  one-third  to  the  full  length  of  the 
end  of  the  ginhouse  to  which  it  is  attached.  The  lint  cotton  is 
tlirown  by  the  brush  cylinder  of  the  gin  through  a  flue  into  this  room. 
Strange  to  say,  the  lint  rooms  are  not  brushed  or  swept  out  from  one 
season  to  another,  or  from  one  decade  to  another,  for  that  matter. 
1  he  dirt  may  accumulate  an  inch  in  depth  on  the  floors  and  walls,  but 
no  broom  is  ever  carried  into  this  room  from  year  to  year.^*) 

°  For  an  instnictive  aud  valuable  descriptive  account,  see  the  Scientific  Ameri- 
can Supplement  for  April  1,  1905.  See  also  Census  Bulletin  No.  97,  on  Supply 
and  Distrilnition  of  Cotton,  for  the  year  ending  August  31,  1908. 

*  Report  of  the  Tenth  Census,  Vol.  II,  p.  945. 
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The  gilining  process  itself  is  well  described  in  an  account  of  the 
so-called  Gullett  cotton-ginning  system,  which  ie  in  general  use 
throughout  the  Southern  States: 

The  seed  cotton  is  elevated  by  suction  from  the  wagon  or  storage 
house  and  deposited  in  feeders  over  each  gin.  These  macMnes  feed 
It  uniformly  into  the  roll  boxes  of  gins,  4ere  the  linT  is  separated 
from  the  seed.  The  lint  is  then  blotn  by  the  draft  from  thfbrth 
through  the  flue  system  mto  the  condenser,  which  forms  it  into  a  bat 
and  deposits  It  direct  m  the  press,  where  it  is  packed  by  the  steam 
packer  and  baled,  the  dust  from  the  condenser  passing  out  through 
the  roof  by  means  of  the  dust  flues.  The  seed  faUs  from  the  roll  boles 
ot  gins  into  a  screw  conveyor  underneath,  through  hoppers  at  each 
gms,  however,  the  earlier  conditions  still  prevail,  and  the  dust  nuis- 
ance during  the  gmnmg  process  constitutes  a  serious  menace  to  the 
health  or  the  employees. 

The  claims  for  this  system  are  economy  of  time  and  labor  and  the 
material  reduction  of  the  dust  nuisance.  In  the  large  majority  of 
gins,  however,  the  earlier  conditions  still  prevail,  and  the  dust 
nuisance  during  the  ginning  process  constitutes  a  serious  menace  to 
the  health  of  the  employees. 

The  hygienic  aspects  of  the  sanitary  problems  in  cotton  ginning 
were  early  commented  upon  by  Daniel  Drake,  M.  D.,  in  his  treatise 
on  the  Principal  Diseases  of  the  Interior  Valley  of  North  America, 
where,  in  considering  the  miscellaneous  causes  of  pulmonary  inflam- 
mation, with  special  reference  to  the  Southern  States,  he  comments 
upon  cotton  fuzz  and  its  effects  upon  the  respiratory  organs,  referring 
in  particular  to  employment  in  cotton  gins.   According  to  Drake — 

The  gin  is  a  machine  of  rapid  motion  for  eliminating  the  seed 
from  cotton.  It  throws  an  immense  amount  of  broken  fibers  or  fuzz 
into  the  atmosphere,  which  are  of  necessity  taken  into  the  lungs  of 
those  who  conduct  the  operation,  who  are  generally  Negroes.  The 
period  of  ginning  does  not  last  very  long,  nor  are  a  great  number  of 
operatives  necessary  to  the  management  of  a  gin.  Wlien  traveling  in 
the  South,  I  learned  that  proprietors  do  what  they  can  to  promote 
ventilation,  avoid  their  ginhouses,  and  avoid  employing  men  who  are 
predisposed  to  pulmonary  disease,  and  often  change  them,  so  that 
no  one  shall  inhale  the  fuzz  very  long.  These  precautions  indicate, 
as  the  public  opinion,  that  it  may  do  harm,  as  indeed  it  undoubtedly 
does,  but  to  a  less  extent  than  might  perhaps  be  expected.  (") 

The  observations  of  Drake  as  to  the  health-injurious  effects  of  the 
cotton-ginning  process  were  confirmed  by  other  practicing  physicians 
of  the  period  and  the  earlier  view  is  sustained  by  present-day  medical 
opinion  throughout  the  South.  Since  there  are  no  vital  statistics  of 
persons  employed  in  cotton  ginning  and  no  published  observations  of 

<»  Principal  Diseases  of  the  Interior  Valley  of  North  America,  by  Daniel  Drake, 
Vol.  II,  p.  799. 
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medical  practitioners  at  the  present  time,  these  brief  observations  are 
concluded  by  quoting  the  opinion  of  Mr.  A.  E.  Thomas,  a  cotton 
planter  before  the  war,  who,  with  special  reference  to  the  suscepti- 
bility of  the  Negi-o,  who  continues  to  constitute  the  large  majority  of 
persons  employed  in  connection  with  cotton-ginning  processes,  states 
that — 

This  subject  is  one  of  great  interest  with  all  our  intelligent  planters, 
as  the  effect  of  cotton  ginning  on  their  Negroes  is  very  deleterious ;  so 
injurious,  indeed,  as  to  be  obvious  to  the  Negroes  themselves,  who  en- 
deavor to  avoid  the  ginhouse.  Planters  select  their  oldest  and  least 
valuable  Negroes  for  this  occupation,  knowing  that  the  healthiest  and 
most  robust  will,  in  a  year  or  two,  beconie  diseased.  To  prevent  these 
bad  effects,  it  is  not  uncommon  to  make  them  wear  and  breathe 
through  a  veil,  and  give  them  molasses  and  water  to  drink,  measures 
which  appear  to  be  generally  effective.  If  a  person  not  accustomed 
to  breathe  the  air  of  a  ginhouse  goes  into  it  while  the  machine  is  run- 
ning, he  is  soon  seized  with  a  tickling  sensation  in  his  nostrils,  fol- 
lowed by  sneezing,  coughing,  and  some  degree  of  hoarseness.  Con- 
tinuing awhile  in  this  situation,  he  begins  to  feel  his  nostrils  stuffed 
up.  After  leaving  the  place  he  will  have  symptoms  of  a  cold  for  sev- 
eral days.  Remaining  there  longer,  the  stuffing  of  his  nostrils  may 
become  so  great  as  to  prevent  his  breathing  through  them.  The  cough 
attendant  on  this  affection  is  often  dry,  or  small  quantities  of  mucus, 
in  which  the  lint  and  dust  floating  in  the  air  have  been  entangled,  will 
be  thrown  up.  A  feeling  of  soreness  pervades  the  trachea  and  bron- 
chial tubes.  I  have  known  several  to  have  chronic  bronchitis.  I  saw 
one  death  preceded  by  the  discharge  of  an  abscess  from  the  lungs, 
and  another  die  of  phthisis,  following  on  bronchitis.  It  is  the  custom 
every  two  or  three  weeks  to  stop  the  hands  from  field  labor  to  bale 
the  gin  and  cotton,  at  which  they  are  commonly  occupied  two  or  three 
days.  Before  the  end  of  this  period  they  are  apt  to  become  affected 
with  sneezing,  coughing,  and  other  catarrhal  symptoms,  which  often 
continue  for  several  days.  (") 

It  is  evident,  even  in  the  absence  of  conclusive  statistical  data,  that 
cotton  ginning  is  a  decidedly  health-injurious  employment,  and  that 
it  would  be  much  more  so  than  actually  observed  in  everyday  experi- 
ence but  for  the  fact  that  the  occupation  extends  over  only  a  compara- 
tively short  period  of  the  year. 

COTTON  TEXTILE  MANTTEACTUBE. 

In  1905  the  manufacture  of  cotton  textiles  in  the  United  States 
gave  employment  to  315,874  wage-earners,  of  whom  46.6  per  cent  were 
adult  males,  40.6  per  cent  women,  and  12.8  per  cent  children.  ('^  The 
diversity  of  the  industry  is  considerable,  and  the  processes  of  manu- 

"  Principal  Diseases  of  the  Interior  Valley  of  North  America,  by  Daniel  Drake 
Vol.  II,  p.  801. 

»  Census  of  Manufactures,  1905,  Part  I,  p.  Ixxviii. 
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facture  require  a  high  degree  of  specialized  labor.  Every  process 
from  the  so-called  "  opening  »  of  the  cotton  in  the  picker  room  to  the 
carding  spinning,  and  weaving  involves  a  more  or  less  considerable 
degree  of  exposure  to  the  inhalation  of  vegetable  fiber  dust,  but  the 
exposure  varies  materially  in  the  different  departments.  The  health 
aspects  of  the  industry  are  complicated  by  other  injurious  factors  be- 
sides dust,  of  which  high  temperature,  excessive  humidity,  atmos- 
pheric electricity,  noise,  eye  strain,  and  defective  ventilation  are  the 
most  important.  The  effects  upon  health  in  cotton  textile  manufac- 
ture, with  special  reference  to  dust  exposure,  have  been  admirably 
summed  up  by  Arlidge,  who,  in  his  treatise  on  The  Hygiene,  Diseases, 
and  Mortality  of  Occupations,  remarks : 

To  summarize  the  incidental  causes  of  ill  health  among  cotton 
operatives,  they  are,  dust  from  the  cotton  itself  in  the  early  processes 
of  manufacture;  heat  with  more  or  less  watery  vapor  combined  in 
the  weaving  department  with  dust  from  the  Cornish  clay  employed 
1  ^  ur  "^^i  ^^^^  standing,  and  a  stooping  posture  in  the  spinning  and 
doubling  department;  monotony  of  work;  continuous  strain  upon  the 
attention ;  and  excessive  noise  with  vibration  of  machinery.  To  these 
must  be  added  vitiated  air  from  excessive  consumption  of  gas,  from 
overcrowding,  and  general  defects  of  ventilation. 

With  special  reference  to  the  frequent  occurrence  of  lung  diseases 
among  cotton  workers,  Arlidge  holds  that — 

The  dust  of  cotton  is  an  irritant  to  the  pharynx  and  larynx,  where 
it  speedily  produces  a  feeling  of  dryness  and  huskiness.  If  inhaled 
longer,  it  reaches  the  bronchi,  and  sets  up  cough  with  white  mucous 
expectoration.  The  cough  will  be  for  years  chiefly  a  morning  phe- 
nomenon on  first  rising,  but  it  is  also  induced  upon  leaving  the  warm 
workroom.  Fine  fibers  of  cotton  are  found,  on  microscopical  exami- 
nation, in  the  sputum,  and  as  these  make  their  way  into  the  pulmonary 
tissue,  they  set  up  morbid  action,  resulting  in  increasing  density  of  it 
on  the  one  hand,  and  of  emphysematous  expansion  on  the  other.  These 
morbid  changes  are  accompanied  by  dyspnoea,  wastings,  and  debility, 
but  rarely  with  haemoptysis;  and  together  constitute  a  group  of 
symjDtoms  not  inappropriately  termed  "  industrial  phthisis."  More- 
over, intercurrent  diseases  of  the  lungs,  such  as  acute  bronchitis  and 
pneumonia,  often  arise  and  terminate  life;  and  true  tubercular 
phthisis  is  no  uncommon  cause  of  death. 

The  following  is  an  exti*act  from  the  observations  of  Lloyd,  who 
confirms  the  observations  of  Arlidge  in  the  statement  that — 

The  dust  of  cotton,  or  "  flue  "  as  it  is  called,  is  composed  largely  of 
cotton  fiber,  and  it  has  an  ai3preciable  taste  and  smell,  especialh^  to  a 
person  unused  to  it.  It  causes  irritation  to  the  nose,  throat,  larynx, 
and  bronchial  tubes.  The  symptoms  are  dryness  of  the  throat,  hus- 
kiness of  the  voice,  cough,  and  expectoration.  The  cough  is  said  to 
be  worse  in  the  morning,  the  expectoration  being  tenacious  and  diffi- 
cult to  be  gotten  rid  of.  Fibers  of  cotton  have  been  found  in  the 
sputa  with  the  microscope.    In  time  proliferation  of  connective  tissue 
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ensues,  as  in  most  cases  of  industrial  phthisis,  and  dyspnea  and 
emaciation  occur.  In  many  cases  it  is  evident  that  a  true  tubercular 
infection  takes  place. 

Lloyd  quotes  Dr.  F.  F.  Simpson,  of  Spartanburg,  S.  C,  with  ref- 
erence to  an  affection  of  the  tonsils  among  cotton  operatives  in  that 
State,  due  to  the  custom  of  sucking  cotton  fiber  strongly  into  the 
mouth  in  some  processes  of  their  work,  as  follows : 

These  fibers  become  encysted  in  the  crypts  of  the  tonsils,  thus 
becoming  a  source  of  constant  irritation,  and  giving  rise  to  what  in 
that  section  is  not  inaptly  termed  "  weavers'  tonsils." 

In  a  report  of  the  Massachusetts  state  board  of  health  on  danger- 
ous trades  a  similar  practice  is  commented  upon  as  follows : 

A  bad,  unhygienic  habit,  common  to  all  weavers  who  tend  old- 
fashioned  looms,  is  that  of  drawing  the  filling  through  the  shuttle  eye 
with  the  mouth.  The  weaver  puts  his  mouth  close  to  the  shuttle,  and, 
by  means  of  a  quick  intake  of  breath,  sucks  the  end  of  the  thread 
through  the  shuttle  eye,  thus  drawing  into  his  mouth  more  or  less  fine 
lint  and  dust,  which  gives  rise  to  spitting,  and  sooner  or  later  may 
cause  irritation  of  the  mucous  membrane  of  the  throat. 

It  is  explained  that  the  gradual  replacement  of  old-style  looms  by 
the  Northrup  loom,  in  which  after  the  drum  is  filled  with  shuttles  the 
action  is  entirely  automatic,  has  eliminated  this  practice  mechanically 
where  persuasion  and  disinterested  advice  have  been  of  no  avail. 

The  general  dust  problem  in  textile  factories  is  discussed  in  the 
same  report  at  considerable  length,  and  since  the  observations  are 
descriptive  of  present-day  conditions  in  the  textile  centers  of  New 
England,  the  remarks  are  quoted  almost  in  their  entirety  as  a  most 
useful  contribution  to  the  knowledge  of  this  important  branch  of 
occupation  disease: 

The  presence  of  dust  in  the  air  of  workrooms  is  a  prominent  fea- 
ture in  its  influence  on  health.  Aside  from  dirt  and  other  impurities 
which  may  be  in  the  stock,  it  is  the  opinion  of  recognized  medical 
authorities  that  vegetable  dusts  are  markedly  inimical  to  health. 
Those  operatives  in  cotton  mills  who  are  peculiarly  sensitive  to  un- 
hygienic influences  may  become  seriously  affected  through  the  con- 
stant irritation  of  cotton  dust  or  "  fly  "  in  the  upper  air  passages, 
giving  rise  first  to  dryness  of  the  throat  and  later  to  cough  and  ex- 
pectoration. Flax  dust  is  thought  to  be  even  more  irritating  than 
cotton,  while  dust  in  the  woolen  and  silk  mills  (animal  origin)  is 
considered  to  be  less  harmful  in  its  effects. 

There  are  many  departments  in  which  processes  are  conducted 
Which  expose  the  employees  to  dust ;  but  the  weaving,  spinning,  card- 
ing, and  waste  rooms  illustrate  the  important  unhygienic  conditions 
comnionly  associated  with  this  disturbing  element.  In  estimating 
the  effects  of  dust  upon  health,  the  following  considerations,  among 
others,  are  to  be  borne  in  mind : 

1.  Grade  of  stock  used,  e.  g.,  quality  of  cotton. 

^-  (Quantity  of  dust  in  a  given  room. 
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3.  Wliether  the  dust  is  constant. 

4.  Type  of  construction  of  the  room. 
6.  System  of  management. 

6.  Number  and  kinds  of  other  unhygienic  influences  present. 

7.  Means  of  ventilation. 

8.  Health  and  susceptibility  of  the  individual. 

In  some  weave  rooms  the  air  is  so  filled  with  minute  bits  of  dust 
as  to  present  a  hazy  or  "  smoky  ''  appearance  throughout  the  room 
and  parts  of  the  room  are  covered  with  the  small  particles  which 
have  settled  thereon;  while  other  weave  rooms  are  practically  free 
from  such  dust,  there  being  merely  a  slight  amount  of  lint  or  dust 
of  microscopic  fineness.  Dust  in  ring-spinning  rooms  is  more  con- 
stant and  is  greater  in  amount  than  in  weave  rooms.  In  a  fine-goods 
mill,  in  which  a  high  quality  of  cotton  is  used  in  a  properly  con- 
structed and  well-regulated  room,  the  amount  of  dust  present  is  com- 
paratively unimportant,  from  the  point  of  view  of  health.  On  the 
other  hand,  in  a  coarse-goods  mill,  where  waste  stock  is  used  in  a 
low-studded  and  generally  neglected  room,  the  amount,  constancy 
and  character  of  the  dust  is  such  as  to  suggest  the  probability  of 
real  danger. 

Wlaile  in  both  weave  and  ring-spinning  rooms  there  are  many 
unhygienic  factors,  the  principal  features  of  the  card  room  are  (l) 
the  amount  of  dust  and  (2)  lack  of  proper  ventilation  and  effective 
means  of  removing  the  dust.  Cotton  dust  in  the  card  room  varies 
greatly  both  in  quality  and  quantity.  It  is  always  considerable, 
owing  to  the  carding  process  of  freeing  and  cleaning  the  material. 

In  some  mills  it  is  enormous  in  amount,  with  considerable  dirt  as 
a  concomitant.  The  quantity  of  dust  is  commonly  sufficient  to  cause 
a  distinct  cloudiness  of  the  atmosphere,  which,  in  a  room  lacking 
proper  ventilation,  is  a  serious  menace  to  the  health  of  the  operatives. 

It  has  long  been  known  that  work  which  involves  more  or  less 
constant  confinement  in  a  dusty  atmosphere  predisposes  to  the  de- 
velopment of  diseases  of  the  lungs,  especially  of  pulmonary  con- 
sumption ;  but  only  in  recent  years,  through  the  science  of  bacteriol- 
ogy, has  the  medical  profession  and  the  public  been  enlightened 
as  to  the  specific  cause  of  consumption,  and  the  method  of  its  dis- 
semination among  the  susceptible.  The  people  of  to-day,  therefore, 
in  every  walk  of  life,  have  a  far  greater  responsibility  thrust  upon 
them  with  respect  to  minimizing  this  source  of  danger  by  the  appli- 
cation of  all  reasonable  sanitary  measures.  We  have  to  bear  in  mind, 
then,  in  considering  the  dust  problem,  the  possibility  of  the  presence 
of  "  infectious  dust "  from  dried  sputum  in  the  air  of  different  mill 
rooms.  Persons  suffering  from  consumption  can  not  always  be  de- 
tected in  these  rooms,  and  the  habit  of  indiscriminate  .spitting  in- 
volves the  possibility  of  infection. 

A  comparison  of  the  important  constant  or  possible  unhygienic 
influences  in  the  ring-spinning  and  carding  departments,  with  em- 
phasis upon  the  dust  in  these  rooms,  is  as  follows : 


RING  SPINNING. 


1.  Considerable  dust  (constant). 

2.  "Infectious  dust"  (dried  sputum). 

3.  Excessive  heat  (with  artificial  moisture). 
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4  Excessive  heat  (without  artificial  moisture  in  some  rooms). 

5. *  Lack  of  provision  for  a  plentiful  supply  of  fresh  air. 

6.  Poor  light.  .  ^     j.      i      j-  -j 

7.  Carbon  monoxide  gas,  and  excessive  amounts  of  carbon  dioxide 

from  respiration  and  combustion. 

CARDING. 

1.  Dust  (abundant  and  continuous). 

2.  "  Infectious  dust  "  (dried  sputum). 

3.  Lack  of  provision  for  a  plentiful  supply  of  fresh  air. 

4.  Carbon  monoxide  gas,  and  excessive  amounts  of  carbon  dioxide 
from  respiration  and  combustion. 

There  are,  unfortunately,  no  very  satisfactory  or  trustworthy  gen- 
eral vital  statistics  of  the  cotton  industry  in  the  United  States.  The 
vital  statistics  of  the  census  of  1890  included  1,080  deaths  of  male  tex- 
tile factory  operatives,  and  of  this  number  15.4  per  cent  had  attained 
to  ages  65  or  over.  The  general  death  rates  were  slightly  above  the 
average  for  the  manufacturing  class  at  ages  15  to  25,  below  at  ages  25 
to  65,  and  slightly  above  the  average  at  65  years  or  over.  The  con- 
sumption death  rate  for  textile  factory  operatives  was  2.27  per  1,000, 
or  below  the  general  average,  but  this  in  all  probability  was  the  result 
of  defective  enumeration,  partly  because  of  the  crude  grouping  of  all 
textile  operatives  as  a  class. 

The  vital  statistics  of  the  census  of  1900  included  1,332  deaths  of 
male  textile  operatives  from  all  causes,  and  of  this  number  232,  or  17.4 
per  cent,  had  attained  to  ages  65  or  over.  The  death  rates  generally 
were  below  the  average  for  males  employed  in  manufacturing  and 
mechanical  industries,  except  at  ages  of  65  or  over.  Out  of  the  1,332 
deaths  from  all  causes,  previously  referred  to,  313,  or  23.5  per  cent, 
were  from  consumption.  The  corresponding  death  rate  was  2.08  per 
1,000,  against  2.62  for  the  manufacturing  and  mechanical  class.  The 
death  rate  from  other  respiratory  diseases  was  1.07  per  1,000  for  tex- 
tile factory  operatives,  against  1.81  for  the  manufacturing  and  me- 
chanical industry  class,  so  that  for  both  consumption  and  other  respir- 
atory diseases  the  recorded  mortality  indicates  a  lesser  liability  to  these 
diseases  than  is  met  with  among  occupied  males  in  more  or  less  sim- 
ilar employments.  These  statistics,  however,  can  not  be  accepted  as 
entirely  accurate  or  conclusive,  and  they  are  here  included  only  to  call 
attention  to  the  necessity  of  extreme  caution  in  accepting  the  vital 
statistics  of  certain  occupations  where  labor  conditions  materially 
interfere  with  the  continuity  of  employment  and  where  the  oppor- 
tunities for  change  from  one  occupation  to  another  are  rather  excep- 
tional. 

The  available  occupation  mortality  statistics  of  Rhode  Island  refer 
to  textile  operatives  as  a  class,  regardless  of  the  kind  of  fiber  manuf ac- 
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tured,  Which  hardly  warrants  entirely  safe  conclusions,  and  the  same 
IS  true  of  the  corresponding  statistics  of  the  Twelfth  Census  of  the 
United  States,  which  groups  mill  and  factory  operatives  under  tex- 
tiles, also  without  distinction  of  the  kind  of  textile  manufactured 
such  as  cotton,  wool,  flax,  jute,  etc.  The  Rhode  Island  statistics  for 
the  period  1897  to  1906  include  798  deaths  from  all  causes,  and  of  this 
number  218,  or  27.3  per  cent,  were  from  consumption. 

In  English  occupation  mortality  statistics  cotton  textile  operatives 
are  combined  with  persons  employed  in  the  manufacture  of  flax  and 
Imen,  which  also  to  a  certain  degree  impairs  their  value.  Since  the 
proportion  of  persons  employed  in  linen  and  flax  manufacture  is  com- 
paratively small,  the  error  is  not  a  very  serious  one.  In  the  aggregate 
the  English  data  for  1890  to  1892  include  the  observed  mortality  ex- 
perience of  538,077  occupied  males  exposed  to  the  risk  of  death  one 
year,  among  whom  there  occurred  7,471  deaths  from  all  causes.  The 
specific  death  rates  have  been  calculated  by  divisional  periods  of  life, 
and  an  instructive  comparison  is  possible  with  the  corresponding 
mortality  of  occupied  males  generally. 

MORTALITY  FROM  ALL  CAUSES  AMONG  MALES  EMPLOYED  IN  THE  MAIVUFAC- 
TUKE  OF  COTTON,  F1,AX,  AND  I.INEN,  COMPARED  WITH  THAT  OF  ALL 
OCCUPIED  MALES  IN  ENGLAND  AND  WALES,  1890  TO  1892,  BY  AGE  GROUPS. 

[From  Supplement  to  the  Fifty -fifth  Annual  Report  of  the  Registrar-General  of  Births 
Deaths,  and  Marriages  in  England  and  Wales.]  ' 


Age  at  death. 


Death  rate 
per  1,000 

for  all 
occupied 
males. 


Death  rate  for  cotton,  flax,  and 
linen  employees. 


Rate  per 
1,000. 


Greater  {+) 
or  less  (— ) 
than  rate 
for  all  oc- 
cupied 
males. 


Ratio  to 
rate  for 

all  occu- 
pied 
males. 


15  to  19  years. . 
20  to  24  years. . 
25  to  34  years. . 
35  to  44  years . . 
45  to  54  years . . 
55  to  64  years . . 
65  years  or  over 


2.55 
5.07 
7.29 
12.43 
20.66 
36.66 
102.32 


3.55 
5.95 
7.17 
12.83 
24.68 
52.55 
159. 08 


1.00 


+ 


.12 
.40 
4.02 
4-15.89 
-(-56.76 


-t- 
-1- 


139 
117 
98 
103 
119 
143 
155 


The  mortality  of  English  cotton-mill  operatiA^es,  including  workers 
in  linen  and  flax,  is  shown  by  the  preceding  table  to  have  been 
excessive  at  all  ages,  except  25  to  34.  This  is  probably  the  result  of 
the  very  heavy  death  rate  prevailing  at  ages  under  20,  and  the  com- 
paratively high  death  rate  at  ages  20  to  24.  The  excess  in  the  gen- 
eral mortality  of  persons  employed  in  this  occupation  becomes  more 
apparent  at  ages  45  to  54,  and  decidedly  pronounced  at  ages  55  or 
over.  It  requires  no  very  extended  analysis  of  the  causes  of  death 
among  this  class  of  operatives  to  establish  the  fact  that  the  excess  in 
the  general  mortality  is  primarily  the  result  of  a  high  death  rate  from 
consumption  and  other  respiratoiy  diseases.    The  facts,  as  far  as  they 
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are  obtainable  from  the  published  reports,  are  set  forth  in  tabular 
form  below,  which  shows  the  mortality  rate  by  divisional  periods  of 
life  from  consumption  and  from  respiratory  diseases  other  than  con- 
sumption among  cotton  mill  operatives,  including  linen  and  flax,  and 
among  occupied  males  generally,  first  from  consumption  and  second 
from  other  respiratory  diseases: 

MORTALITY  FROM  CONSUMPTION  AND  FROM  OTHER  DISEASES  OF  THE 
RESPIRATORY  SYSTEM  AMONG  MALES  EMPLOYED  IN  THE  JTIANUFACTCRE  OF 
COTTON,  FI^AX,  AND  MNEN,  COMPARED  WITH  THAT  OF  ALL  OCCUPIED 
MALES  IN  ENGLAND  AND  WALES,  1890  TO  1892,  BY  AGE  GROUPS. 

[From  Supplement  to  the  Fifty-fifth  Annual  Report  of  the  Registrar-General  of  Births, 
Deaths,  and  Marriages  in  England  and  Wales.] 


Age  at  death. 

Mortality  from  consumption. 

Mortality  from  other  diseases  of  the 
respiratory  system. 

Death 
rate  per 
1,000  for 
all  occu- 
pied 

males. 

Death  rate  for  cotton,  flax,  and 
linen  employees. 

Death 
rate  per 
1,000  for 
all  occu- 
pied 
males. 

Death  rate  for  cotton,  flax,  and 
linen  employees. 

Rate  per 
1,000. 

Greater  (+) 
or  less  (— ) 
than  rate 
for  all  oc- 
cupied 
males. 

Ratio  to 
rate  for 

aU  occu- 
pied 
males. 

Rate  -pei 
1,000. 

Greater  (-)-) 
or  less  (— ) 
than  rate 
for  aU  oc- 
cupied 
males. 

Ratio  to 
rate  for 
aU  oc- 
cupied 
males. 

15  to  19  years  

0.70 

1.26 

-1-0.56 

180 

0.26 

0.44 

+  0.18 

169 

20  to  24  years 

1. 95 

2.86 

+  .91 

147 

.61 

.89 

-1-  .28 

146 

25  to  34  years 

2.63 

2.91 

-t-  .28 

111 

1.13 

1. 24 

+  .11 

110 

35  to  44  years 

3.43 

a  24 

-  .19 

94 

2.50 

3.41 

-1-  .91 

136 

45  to  54  years  

3.38 

4.09 

-1-  .71 

121 

5.15 

7.71 

+  2.56 

150 

55  to  64  years  

2.65 

3.11 

+  .46 

117 

10.32 

18.19 

+  7.87 

176 

65  years  or  over  . . 

1.50 

t2.  50 

+1.00 

167 

25.91 

5ai9 

+27.28 

205 

These  earlier  statistics  have  been  included,  since  they  will  prove 
useful  for  reference  and  comparison  with  the  more  recently  published 
occupation  mortality  data  for  males  employed  in  this  industry,  which 
will  subsequently  be  referred  to  in  detail.  The  preceding  table  shows 
that  the  mortality  from  consumption  among  cotton  workers  was  exces- 
sive at  all  ages  except  the  period  35  to  44,  when,  however,  the  rates 
quite  closely  approach  the  average  for  occupied  males  generally. 
More  significant  are  the  pronounced  differences  in  the  mortality  of 
cotton  workers  from  respiratory  diseases  other  than  consumption, 
which  is  excessive  at  all  ages  and  which  probably  includes  some 
deaths  from  fibroid  phthisis  recorded  as  chronic  bronchitis  or  chronic 
pneumonia,  or  under  some  similar  term. 

More  trustworthy  and  conclusive  are  the  corresponding  statistics 
of  cotton  manufacture  for  England  which  have  been  recently  made 
public  for  the  three  years  ending  witfi  1902  and  which  are  referred  to 
m  the  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar- 
(jeneral,  m  part  ^s  follows : 

^^'1  twentieth  to  the  forty-fifth  year  the 

death  rates  of  cotton  workers  are  below  the  standard  for  occupied  and 
retired  males ;  but  at  other  ages  they  exceed  it.  In  the  main  working 
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time  of  life  the  comparative  mortality  figure  for  the  industry  is  1,114 
or  11  per  cent  above  the  standard.  Cotton  operatives  experience  an 
excess  of  about  one-fourth  in  the  mortality  from  nervous  and  re- 
spiratory diseases,  and  also  a  slight  excess  from  cancer,  phthisis,  cir- 
culatory diseases,  Bright's  disease,  and  suicide.  Their  mortality  from 
influenza  is  less  than  the  normal ;  they  appear  to  be  but  slightly  ad- 
dicted to  intemperance,  and  their  mortality  figure  from  accident  is 
little  more  than  half  the  standard. 

The  English  occupation  mortality  statistics  for  males  employed 
in  cotton  manufacture  during  the  three-year  period  1900  to  1902  in- 
clude 5,710  deaths  from  all  causes.  Of  this  number  of  deaths  1,093, 
or  19.1  per  cent,  were  from  consumption,  and  1,084,  or  19.0  per  cent, 
from  respiratory  diseases  other  than  consumption;  of  the  deaths 
from  all  causes  2,177,  or  38.1  per  cent,  were  therefore  from  diseases  of 
the  luBgs  and  air  passages.  In  the  following  table  a  comparison 
is  made  of  the  mortality  from  all  causes  among  men  engaged  in  cotton 
manufacture  with  that  of  occupied  males  generally,  and  the  result 
indicates  an  excessive  mortality  at  ages  45  or  over,  and  also  a  slightly 
excessive  mortality  at  ages  15  to  19.  At  ages  20  to  44  the  mortality 
among  cotton  workers  was  somewhat  less  than  for  all  occupied  males. 

MORTALITY  FROM  ALL  CAUSES  AMONG  MALES  EMPLOYED  IN  COTTON  MANTJ- 
FACTUBE,  COMPARED  WITH  THAT  OF  ALL  OCCUPIED  MALES  IN  ENGLAND 
AND  WALES,  1900  TO  1902,  BY  AGE  GROUPS. 

[From  Part  II,  Supplement  to  the  Slxty-flfth  Annual  Report  of  the  Registrar-General 
of  Births,  Deaths,  and  Marriages  in  England  and  Wales.] 


Age  at  death. 


15  to  19  years  

20  to  24  years  

25  to  34  years  

35  to  44  years  

45  to  54  years  

55  to  64  years  

65  years  "or  over. 


Death  rate 
per  1,000 
for  all  occu- 
pied males. 


2.44 
4.41 
6. 01 
10  22 
17  73 
31. 01 
88.39 


Death  rate  for  male  cotton  workers. 

Greater  (+) 

or  less  (— ) 

Ratio  to 

Rate  per 

than  rate 

rate  for  all 

1,000. 

for  all  oc- 

occupied 

cupied 

males. 

males. 

2.68 

+  0.24 

110 

4.32 

-  .09 

98 

5.48 

-  .53 

91 

9. 61 

-  .61 

94 

20.46 

+  2.73 

115 

41. 15 

-1-10. 14 

133 

127.31 

+38. 92 

144 

In  the  table  which  follows  the  mortality  from  consumption  and 
from  respiratory  diseases  other  than  consumption  among  men  em- 
ployed in  cotton  manufacture  is  compared  with  the  normal  mortality 
for  all  occupied  males  from  these  diseases  by  divisional  periods  of  life. 
The  comparison  shows  that  the  mortality  from  consumption  was 
above  the  average  at  all  ages  except  25  to  34,  when  the  mortality 
was  practically  the  same  for  cot.ton  workers  as  for  all  occupied  males. 
The  excess  in  the  mortality  is  quite  pronounced  at  ages  45  or  over. 
The  mortality  from  other  respiratory  diseases  was  somewhat  ex- 
cessive at  all  ages  except  35  to  44,  but  the  excess  was  most  pronounced 
at  ages  20  to  24  and  at  45  or  over. 
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MORTALITY  FROM  CONSUMPTION  AND  FROM  OTHER  DISEASES  OF  THE  RESPIRA- 
TORY SYSTEM  AMONG  MALES  EMPLOYED  IN  COTTON  MANUFACTrKK,  COM- 
PARED WITH  THAT  OF  ALL  OCCUPIED  MALES  IN  ENGLAND  AND  WALES,  1900 
TO  1902,  BY  AGE  GROUPS. 

fFrom  Part  II,  Supplement  to  the  Sixtj-flfth  Annual  Report  of  the  Registrar-General 
lurom  j-aiu     ,  ri^otha  onrt  Miirr  airna  in  Enirland  and  Wales.] 


Age  at  death. 

Mortality  from  consumption. 

Mortality  from  other  diseases  of  the 
respiratory  system. 

Death 
rate  per 
1,000  for 
all  occu- 
pied 

males. 

Death  rate  for  male  cotton 
workers. 

Death 
rate  per 
1,000  for 
all  occu- 
pied 

males. 

Death  rate  for  male  cotton 
workers. 

Rate  per 
1,000. 

Greater  (+) 
or  less  (— ) 
than  rate 
for  all  oo; 
cupied 
males. 

Ratio  to 
rate  for 

all  occu- 
pied 
males. 

Rate  per 
1,000. 

Greater  (+) 
or  less  (— ) 
than  rate 
for  all  oc- 
cupied 
males. 

Ratio  to 
rate  for 

all  occu- 
pied 
males. 

IS  to  19  years  

0.54 

0.82 

+0.28 

152 

0.24 

0.25 

+  0.01 

104 

20  to  24  years  

L55 

1.65 

+  .10 

106 

.48 

.60 

+  .12 

125 

25  to  34  years  

2.03 

2.01 

-  .02 

99 

.77 

.81 

+  .04 

105 

35  to  44  years  

2.74 

2.89 

+  .15 

105 

1.66 

1.51 

-  .15 

91 

45  to  54  years  

3. 04 

3.66 

+  .62 

120 

3.32 

4.18 

+  .86 

126 

65  to  64  years  

2. 16 

2.76 

+  .60 

128 

6.54 

9.80 

+  3.26 

150 

66  years  or  over. . . 

L  11 

2.13 

+1.02 

192 

17.77 

28.50 

+  10.73 

160 

Summarizing  these  observations  and  statistical  data,  they  indicate 
a  somewhat  excessive  mortality,  particularly  at  the  more  advanced 
ages,  undoubtedly  due  to  the  inhalation  of  vegetable  fiber  dust,  the 
health-injurious  effects  of  which  are  more  slow  to  reveal  themselves 
than  when  the  inhalation  is  of  metallic  and  mineral  dusts.  The  sta- 
tistics available  suggest  the  necessity  of  a  thorough  and  qualified  in- 
vestigation to  determine  with  more  accuracy  the  facts  regarding  the 
mortality  of  cotton  workers. 

TEXTILE  SPINNERS. 

Spinning,  in  cotton  and  woolen  manufacture,  is  peculiarly  an 
employment  of  women  and  children,  who  constitute  the  large  major- 
ity of  persons  employed  in  American  and  foreign  mills.  It  is  true, 
as  pointed  out  in  the  census  report  on  cotton  manufacture,  that  in 
proportion  as  the  speed  of  machinery  increases  women  and  children 
are  displaced  by  men,(»)  but  even  under  modern  conditions  out  of 
65,488  frame  spinners  employed  in  the  manufacture  of  cotton  tex- 
tiles only  10,709  were  men,  or  19.3  per  cent.  Of  the  remainder,  25,701 
were  women  and  19,078  children.  Mule  spinners  are  almost  inva- 
riably men,  but  the  number  of  mule  spinners  in  the  cotton  industry 
is  not  large,  and  in  1905  was  only  4,866,  of  whom  3,691  were  employed 
in  the  New  England  States.  (»)  In  spinning  the  amount  of  visible 
dust  is  not  considerable,  but  large  quantities  of  fly  or  flue  are  pro- 
duced during  the  spinning,  twisting,  and  drawing  operations,  which 
rapidly  accumulate  on  and  about  the  machines,  requiring  constant 
cleaning  and  dust  removal,  for  which  practically  no  effective  provi- 
sion  is  made  in  most  of  the  American  mills  at  the  present  time.  The 

"  Census  of  Manufactures,  1905,  Part  III,  p.  30. 
»  Census  of  Manufactures,  1905,  Part  III,  p.  50. 
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employment  has  the  serious  disadvantage  of  a  comparatively  high 
and  moist  temperature,  which,  according  to  Arlidge,  during  the  sum- 
mer months  induces  "  exhaustion,  sweating,  and  debility;  results  the 
more  felt  because  spinning  entails  nearly  constant  standing,  or  slight 
movements  to  and  fi-o  to  follow  the  'mule  frames.'"  Arlidge 
observed,  further,  that  "  what  renders  the  spinning  rooms  more  insani- 
tary than  they  would  be  otherwise,  considering  their  general  spacious- 
ness, is  that  the  temperature  is  maintained  night  and  day,  and  that 
all  inlets  for  air  are  kept  carefully  closed.  In  consequence,  there  is 
not  the  necessary  renewal  of  air  for  healthy  breathing.  Moreover,  in 
such  close  rooms  the  operatives  acquire  a  particular  sensitiveness  to 
currents  of  air  and  to  change  of  temperature,  and  are  themselves 
opposed  to  most  attempts  at  ventilation.  Happily,  these  remarks  are 
not  so  generally  applicable  as  they  were  formerly,  for  the  better  recog- 
nition of  what  constitutes  ventilation,  together  with  the  skill  of  engi- 
neers, has  worked  a  great  reform  in  the  sanitary  state  of  spinning 
rooms."  The  mortality  from  consumption  among  spinners  is  known 
to  be  high,  both  among  men  and  women,  and,  no  doubt,  in  a  large 
measure  this  is  the  direct  result  of  the  employment.  The  degree  of 
consumption  frequency  among  spinners,  however,  is  possible  of  a  ma- 
terial reduction  under  satisfactory  conditions  of  light,  temperature, 
and  ventilation.  Modern  American  cotton  mills,  especially  in  the 
South,  are  in  many  respects  more  hygienic  than  the  old  type  granite 
structures  typical  of  New  England.  Compared  with  certain  foreign 
countries,  the  mortality  of  cotton  spinners,  at  least,  would  appear  to  be 
somewhat  lower  in  the  United  States,  due,  no  doubt,  largely  to  the 
more  recent  development  of  the  industry  and  the  generally  more  satis- 
factory conditions  of  labor  and  life  in  this  country. 

The  only  really  trustworthy  general  mortality  statistics  of  spinners 
are  the  returns  for  Blackburn,  England,  prepared  annually  under  the 
direction  of  Dr.  Alfred  Greenwood,  the  medical  officer  of  health.  An 
admirable  analysis  of  these  returns  by  Mr.  F.  S.  Crum  was  pub- 
lished in  the  New  York  Medical  Record  for  August  11,  1906,  and 
from  the  tables  there  presented  are  extracted  the  following  compara- 
tive death  rates  of  spinners  and  weavers,  including  separately  the 
rates  for  consumption  and  for  other  respiratory  diseases: 


MORTALITY  OF  SPINNERS  AND  WEAVERS  IN  BLACKBURN,  ENGLAND, 

1889  TO  1905. 


Age  at  death. 

Death  rate  per  1,000 
from  all  causes  of— 

Death  rate  per  1,000 
from  consuniplion 
among— 

Death  rate  per  1,000 
from  other  diseases 
of  the  respiratory 
system  of— 

Spinners. 

Weavers. 

Spinners. 

Weavers. 

Spinners. 

Weavers. 

5.3 
7.7 
10.3 
25.7 
43.7 
177.7 

3.7 
4.8 
9.1 
14.9 
44.7 
139.  S 

1.3 
2.5 
2.8 
2.4 
.8 
1.8 

1.1 
2.4 
1.9 
1.8 
2.8 
.9 

0.8 
1.9 
2.2 
7.9 
17.8 
48.8 

0.4 
.7 
1.8 
4.8 
16.1 
3S.ft 
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In  the  State  of  Rhode  Island,  during  the  five  years  ending  with 
1906,  there  were  recorded  only  71  deaths  of  male  spinners,  and  of  this 
number  18,  or  25.4  per  cent,  were  from  consumption,  and  5,  or  7  per 
cent,  were  from  other  respiratory  diseases.  It  is  quite  probable,  how- 
ever, that  the  actual  mortality  was  greater  than  the  recorded  on  ac- 
count of  the  difficulty  in  securing,  without  special  inquiry,  accurate 
information  as  to  decedents'  exact  occupation  at  the  time  of  death. 

The  recorded  industrial  insurance  mortality  statistics  of  spinners 
include  189  deaths  from  all  causes,  of  which  56,  or  29.6  per  cent,  were 
from  consumption.  Of  the  mortality  of  spinners  from  respiratory 
diseases  other  than  consumption,  17  were  from  pneumonia,  6  from 
asthma  and  bronchitis,  and  5  from  less  frequent  respiratory  diseases. 
If  the  deaths  from  consumption  and  from  other  respiratory  diseases 
are  combined,  44.4  per  cent  of  the  mortality  of  spinners  was  from 
diseases  of  the  lungs  and  air  passages.  Spinners,  as  grouped  for  the 
purpose-  of  this  investigation,  include  spinners  of  textiles  generally, 
but  chiefly  those  in  the  cotton  industry.  Because  of  the  fact  that  the 
large  majority  of  spinners  are  women,  the  mortality  experience  with 
this  class  of  labor  is  comparatively  small.  The  excess  in  the  con- 
sumption mortality  of  spinners  is  more  clearly  brought  out  in  the 
tabular  presentation  of  the  proportionate  mortality  from  this  disease 
by  divisional  periods  of  life.  Although  the  consumption  mortality 
was  excessive  at  all  ages  under  55,  the  excess  was  most  pronounced  at 
ages  25  to  34,  when  out  of  every  100  deaths  from  all  causes  50  were 
from  consumption,  against  a  normal  expected  proportion  of  31.3.  The 
analysis  of  the  consumption  mortality  of  spinners  in  detail  is  set  forth 
in  the  table  below  : 

PROPORTIONATE  MORTALITY  FROM  CONSUMPTION  AMONG  SPINNERS,  1897  TO 
1906,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  THE  REGISTRATION  AREA  OF 
THE  UNITED  STATES,  1900  TO  1906,  BY  AGE  GROUPS. 


Deaths  of  spinners,  1897 
to  1906,  due  to— 


Per  cent  of  deaths  due  to 
consumption  among — 


Age  at  death. 


All  causes. 


Consump- 
tion. 


Spiimcrs. 


Males  In 
registration 
area,  1900 
to  1906. 


25  to  34  years 


15  to  24  years 


28 
38 
36 
27 
37 
23 


13 
19 
16 
7 


46.4 
50.0 
44.4 
25.9 
2.7 


27.8 
31.3 
23.6 
15.0 
8.1 
2.7 


35  to  44  years 


45  to  54  years 


55  to  64  years 


65  years  or  over. 


Total 


189 


56 


29.6 


14.8 
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The  preceding  statistical  data,  including  the  industrial  insurance 
mortality  experience,  confirm  the  conclusion  that  the  mortality  of 
spmners  from  consumption  is  considerably  above  the  average  through- 
out practically  the  entire  active  working  period  of  life,  but  in  par- 
ticular between  the  ages  of  15  and  54,  inclusive. 

TEXTILE  WEAVEBS. 

Weaving  is  a  more  arduous  occupation  than  spinning,  but  appar- 
ently the  health  conditions  affecting  this  employment  are  more 
favorable  than  the  corresponding  conditions  in  the  spinning  rooms. 
Spinning  attracts  the  less  physically  strong  or  those  who  because 
of  their  frail  physique  would  be  predisposed  to  consumption. 
This,  in  part,  no  doubt,  accounts  for  the  difference  in  the  mortality 
rates  of  the  two  employments.  The  census  of  1905  returned  the  num- 
ber of  weavers  of  cotton  goods  in  the  United  States  as  98,807,  but  of 
these  50,559  were  women  and  young  persons.  («)  Arlidge  describes 
the  conditions  in  weaving  rooms,  with  special  reference  to  health- 
injurious  circumstances,  in  part,  as  follows  : 

Weaving  sheds  are  of  vast  dimensions,  and,  in  some  instances, 
hold  1,000  looms.  The  noise  in  the  winding  and  spinning  rooms  is 
very  great,  but  in  the  huge  weaving  sheds  it  is  almost  deafening.  At 
the  same  time,  the  places  are  excessively  hot ;  and  the  air  is  charged 
with  moisture,  and,  when  there  is  heavy  sizing,  with  dust  of  china 
clay,  the  same  material  as  used  in  making  pottery.  Added  to  these 
insanitary  circumstances  are  bodily  exhalations  of  the  workers — 
breath  and  perspiration.  The  heat  and  moisture  are  necessary  to 
prevent  the  undue  breakage  of  the  yarn  in  the  act  of  weaving,  and 
the  more  so  where  the  yarn  is  of  inferior  quality  and  is  heavily  sized, 
to  make  it  marketable. 

Conditions  in  American  weaving  rooms  are  probably  somewhat 
better  than  in  England,  especially  on  account  of  the  fact  that  the 
sizing  used  in  the  preparation  of  the  warp  is,  as  a  rule,  of  common 
starch,  sago,  or  some  similar  vegetable  compound,  instead  of  china 
clay  dust,  which  is  in  common  use  in  English  factories.  The  weav- 
ing rooms  in  American  mills  are  usually  high-studded  but  rarely  as 
well  ventilated  as  would  be  necessary  to  secure  the  best  conditions 
favorable  to  health  and  life.  Effective  artificial  ventilation  is  the  ex- 
ception rather  than  the  rule.  The  conditions  as  to  temperature  and 
artificial  humidity  are  probably  less  favorable  in  weaving  rooms  than 
in  spinning  rooms,  but  in  the  latter  a  considerable  amount  of  fly  or 
dust  is  generated  during  the  spinning  processes.  English  mortality 
statistics  of  weavers  indicate  a  lesser  liability  to  consumption  and 
other  respiratory  diseases  among  this  class  than  among  spinners,  but 
it  must  always  be  taken  into  account  that  such  statistics  are  likely  to 
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err  seriously  with  advancing  age  when  it  becomes  very  difficult  to  ac- 
count for  those  who  have  retired  from  the  textile  industry  to  foUow 
other  and  less  arduous  employments.  It  is  open  to  question  whether 
the  recent  English  attempt  to  account  for  the  entire  mortality  of  all 
the  occupied  and  retired  in  certain  specified  trades  really  has  been  a 
success  and  warrants  the  conclusions  arrived  at. 

In  the  analysis  by  Mr.  F.  S.  Crum  of  the  mortality  of  spinners  and 
weavers  a  comparison' is  made  of  the  death  rate  of  English  weavers 
with  the  general  average  death  rate  in  the  registration  area  of  the 
United  States,  which  is  reproduced  here  to  emphasize  how  even  an 
admittedly  imperfect  registration  of  the  mortality  of  this  trade  indi- 
cates a  decidedly  high  death  rate  among  this  class : 


PROPORTIONATE  MORTALITY  OF  WEAVE«S  FROM  CONSUMPTION  AND  OTHER 
RESPIRATORY  DISEASES,  BLACKBURN,  ENGLAND,  1899  TO  1905. 


Age  at  death. 

Per  cent  of  deaths  due 
to  cons  u  m  p  1 1  0  n 
among  weavers  in — 

Per  cent  of  deaths  due 
to  other  respiratory 
diseases  among  weav- 
ers in — 

Blackburn, 
England. 

United 
States  reg- 
istration 
area,  1900. 

Blackburn, 
England. 

United 
States  reg- 
istration 
area,  1900. 

28.9 

30.9 

10.8 

9.5 

50.6 

32.4 

14.0 

10.4 

20.8 

22.6 

19.3 

12.2 

12.1 

13.3 

32.0 

13.4 

55  to  64  years  

6.4 

7.6 

33.7 

14.6 

65  years  or  over  

.6 

2.9 

25.5 

14.7 

The  Rhode  Island  statistics  of  mortality  by  occupation  only  record 
the  deaths  of  weavers,  beginning  with  the  year  1901.  During  the 
period  1901  to  1906  the  recorded  mortality  of  weavers  from  all  causes 
was  259,  and  of  this  number  67,  or  25.9  per  cent,  were  from  consump- 
tion and  30,  or  11.6  per  cent,  from  other  respiratory  diseases.  Of  the 
total  mortality  97,  or  37.5  per  cent,  were  from  diseases  of  the  lungs 
and  air  passages. 

The  recorded  industrial  insurance  mortality  statistics  of  weavers 
include  915  deaths  from  all  causes,  of  which  254,  or  27.8  per  cent,  were 
from  consumption.  Of  the  mortality  of  weavers  from  respiratory  dis- 
eases other  than  consumption  78  were  from  pneumonia,  10  from 
asthma,  18  from  bronchitis,  and  13  fi-om  less  frequent  respiratory 
diseases.  If  the  deaths  from  consumption  and  from  other  respiratory 
diseases  are  combined,  40.8  per  cent  of  the  mortality  of  weavers  was 
from  diseases  of  the  lungs  and  air  passages.  The  number  of  deaths  of 
weavers  under  consideration  is  exceptionally  large  and  strictly  repre- 
sentative of  this  important  occupation.  It  is  difficult,  however,  to  de- 
termine the  kind  of  dust  exposure  to  which  this  class  of  labor  was  most 
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subject,  Since  the  term  is  a  general  one,  including  employments  in  every 
branch  of  textile  manufacture.  The  excess  in  the  consumption  mor- 
tality of  weavers  is  more  clearly  brought  out  in  the  tabular  presenta- 
tion of  the  proportionate  mortality  from  this  disease  by  divisional 
periods  of  life.  While  the  consumption  mortality  was  excessive  at  all 
ages,  the  excess  was  most  pronounced  at  ages  25  to  34,  when  out  of 
every  100  deaths  from  all  causes  53.4  were  from  consumption,  against 
a  normal  expected  proportion  of  31.3.  If  the  proportionate  mortality 
of  weavers  is  compared  with  the  corresponding  mortality  of  spinners, 
it  appears  that  while  for  spinners  the  proportion  was  46.4  per  cent  at 
ages  15  to  24  it  was  39.8  per  cent  for  weavers;  at  ages  25  to  34  the 
proportion  was  50.0  per  cent  for  spinners,  against  53.4  per  cent  for 
weavers;  at  ages  35  to  44  the  proportion  was  44.4  per  cent  for  spin- 
ners, against  38.1  per  cent  for  weavers,  and  at  ages  45  to  54  the  pro- 
portion was  25.9  per  cent  for  spinners,  against  25.7  per  cent  for 
weavers.  At  ages  55  or  over  the  numbers  for  spinners  are  too  small 
for  an  entirely  safe  conclusion.  The  comparison  would  warrant  the 
opinion  that  the  occupation  of  spinners  is  somewhat  more  exposed 
to  health-injurious  conditions,  resulting  in  a  somewhat  higher  pro- 
portionate consumption  mortality  from  this  employment.  The  analy- 
sis of  the  consumption  mortality  of  weavers  in  detail  is  set  forth  in 
the  table  below : 


PROPORTIONATE  MORTALITY  FROM  CONSUMPTION  AMONG  "WEAVEKS,  1897  TO 
1906,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  THE  REGISTRATION  AREA  OF 
THE  UNITED  STATES,  1900  TO  ISOO,  BY  AGE  GROUPS. 

[Figures  for  weavers  from  experience  of  an  industrial  insurance  company  ;  figures  for  males 
in  registration  area  computed  from  mortality  statistics  of  the  United  States  census.] 


Age  at  death. 


Deaths  of  weavers,  1897 
to  1906  due  to- 


All  causes. 


Consump- 
tion. 


Per  cent  of  deaths  due  to 
consumption  among — 


Weavers. 


Males  in 
registration 
area,  1900 
to  1906. 


15  to  24  years... 
25  to  34  years... 
35  to  44  years... 
45  to  54  years... 
55  to  64  years... 
65  years  or  over 

Total  


108 
174 
155 
144 
137 
197 


43 
93 
59 
37 
15 
7 


39.8 
53.4 
38.1 
25.7 
10.9 
3.6 


27.8 
31.3 
23.6 
15.0 
8.1 
2.7 


915 


254 


27.8 


14.8 


The  preceding  observations  and  mortality  statistics,  including  the 
insurance  experience,  confirm  the  conclusion  that  the  mortality  of 
-weavers  from  consumption  is  excessive  at  all  ages,  but  in  particular 
at  ages  16  to  64,  or  throughout  the  entire  period  of  the  active  working 
lifetime  of  persons  employed  in  this  occupation. 
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MANUrACTURE  OF  HOSIERY  AND  KNIT  GOODS. 

The  manufacture  of  hosiery  and  Imit  goods  has  within  recent  years 
attained  to  very  large  proportions  in  the  United  States,  giving  em- 
ployment to  103,715  wage-earners  in  1905,  of  whom  66.4  per  cent  were 
women  and  9.3  per  cent  children  and  young  persons  under  16  years 
of  age.  The  rapid  growth  of  this  industry  is  illustrated  by  the  fact 
that  during  the  five  years  ending  with  1905  the  number  of  wage- 
earners  increased  24.4  per  cent,  while  the  value  of  the  product 
increased  43  per  cent.  The  number  of  knitting  machines  during  the 
same  period  increased  from  69,047  in  1900  to  88,374  in  1905.  («)  About 
one-third  of  these  are  automatic  circular  hosiery  machines,  but  the 
amount  of  dust  generated  during  knitting  processes  is  practically  the 
same,  irrespective  of  the  kind  of  machinery  in  use.  The  material  used 
in  knitting  and  hosiery  manufacture  is  chiefly  cotton  and  woolen  and 
worsted  yarn,  but  considerable  quantities  of  shoddy,  jute,  hemp,  silk, 
and  mohair  are  also  used  in  an  endless  variety  of  combinations,  which 
vary  widely  from  year  to  year,  according  to  the  demands  of  the  trade. 
It  has  seemed  best,  however,  for  the  present  purpose  to  include  the 
manufacture  of  hosiery  and  knitted  goods  under  the  employments 
exposing  chiefly  to  the  risk  of  vegetable  dust  inhalation,  since  over 
one-half  of  the  material  used  is  cotton  or  some  other  vegetable  fiber. 
The  health  conditions  in  knitting  and  hosiery  mills  conform  quite 
closely  to  those  of  cotton  and  woolen  spinning  and  weaving  rooms. 
The  health-injurious  effects  of  the  industry  are  probably  most  pro- 
nounced in  the  spinning,  weaving,  knitting,  finishing,  calendering, 
and  drying  rooms,  but  no  qualified  investigation  has  been  made  to 
warrant  final  conclusions. 

There  are  no  official  vital  statistics  of  hosiery  and  knit  goods  manu- 
facture for  the  United  States,  and  thus  far  no  analysis  has  been  made 
of  the  mortality  of  this  class  in  the  cities  and  towns  where  the  industry 
is  concentrated  and  where  large  numbers  are  employed.  The  Rhode 
Island  statistics  for  Imitters  are  not  of  determining  value,  since  only 
8  deaths  of  male  Imitters  have  been  recorded  during  the  ten  years 
ending  with  1906,  but  of  this  small  number  5,  or  62.5  per  cent,  were 
deaths  from  consumption,  ' 

The  mortality  of  hosiery  workers  in  England  and  Wales  is  referred 
to  m  the  Supplement  to  the  Sixty-fifth  Annual  Eeport  of  the  Regis- 
trar-General, as  follows: 

The  death  rates  of  hosiery  workers  exceed  the  standard  for  occupied 
and  retired  males  at  ages  20  to  25  and  55  years  and  upward,  while 
at  other  ages  the  rates  are  below  the  standa/d.  In  the  main  working 
period  ot  life  the  comparative  mortality  figure  is  921,  or  8  per  cent 
below^th^stai^^  fron-;  pfthisis  exceeds  the^verage 

"  Census  of  Manufactures,  1905,  Part  III,  p.  68, 
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by  one-fifth  part,  and  there  is  also  a  slight  excess  from  cancer,  circu- 
latory diseases,  and  suicide,  whilst  from  every  other  cause  the  mor- 
tality is  below  the  standard;  the  mortality  from  influenza,  from  alco- 
holism and  liver  disease,  from  Bright's  disease,  and  from  accident, 
snows  a  marked  defect  as  compared  with  the  average.  {») 

The  English  occupation  mortality  statistics  for  persons  employed 
m  hosiery  manufacture  are  of  considerable  value,  since  they  include 
881  deaths  from  all  causes  occurring  during  the  three-year  period 
ending  with  1902.  Of  this  number  of  deaths  97,  or  11  per  cent,  were 
from  consumption,  and  161  deaths,  or  18.3  per  cent,  from  other  respi- 
ratory diseases,  which  combined  give  29.3  per  cent  of  the  mortality 
from  diseases  of  the  lungs  and  air  passages.  In  the  table  which  fol- 
lows a  comparison  is  made  of  the  mortality  from  all  causes  among 
men  in  this  group  with  that  of  occupied  males  generally,  and  the  re- 
sult is  suggestive  of  conditions  in  this  trade  decidedly  unfavorable  to 
health  and  life  at  ages  55  or  over: 

MORTALITY  FROM  ALL  CAUSES  AMONG  MALES  EMPLOYED  IN  HOSIERY  MANTJ- 
FACTCaB,  COMPARED  WITH  THAT  OF  ALL  OCCUPIED  MALES  IN  ENGLAND 
AND  WALES,  1900  TO  1902,  BY  AGE  GROUPS. 

[From  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar-General 
of  Births,  Deaths,  and  Marriages  in  England  and  Wales.] 


Age  at  death. 


15  to  19  years. . . 
20  to  24  years... 
25  to  34  years.  . 
35  to  44  years. . . 
45  to  54  years. . . 
55  to  64  years. . . 
65  years  or  over 


Death  rate 
per  1,000 

foraU 
occupied 
males. 


2.44 
4. 41 
6.01 
10.22 
17.73 
31. 01 
88. 39 


Death  rate  for  males  in  hosiery 
manufacture. 


Rate  per 
1,000. 


1.00 
5. 75 
5. 39 
6.71 
16. 10 
35.11 
132. 12 


Greater  {+) 
or  less  (— ) 
than  rate 

foraU 
occupied 
males. 


-  1.44 
-t-  1.34 

-  .62 

-  3.51 

-  1.63 
-f-  4.10 
-1-43.73 


Ratio  to 
rate  for  all 
occupied 
males. 


41 
130 
90 
66 
91 
113 
149 


The  death  rates  of  men  employed  in  hosiery  manufacture  are  below 
the  general  average  at  all  ages  under  55  except  at  ages  20  to  24,  when, 
however,  small  numbers  are  in  part  responsible  for  a  possibly  acci- 
dental fluctuation  in  the  death  rate. 

In  the  table  which  follows  the  mortality  from  consumption  and 
from  resi^iratory  diseases  other  than  consumption  among  men  em- 
ployed in  hosiery  manufacture  is  compared  with  the  normal  mortality 
of  occupied  males  from  these  diseases  by  divisional  periods  of  life. 
The  comparison  shows  that  the  mortality  from  consumption  was 
above  the  average  at  all  ages  under  65  except  at  35  to  44.    The  i-e- 

"Part  II,  Supplement  to  the  Sixty-fifth  Amuinl  Report  of  the  Registrar-Gen- 
eral of  Births,  Deaths,  and  Marriages  in  England  and  Wales,  p.  xc. 
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turns  are  not  entirely  conclusive  and  are  possibly  impaired  by  the 
more  or  less  fluctuating  character  of  the  population  and  the  tend- 
ency to  leave  the  manufacture  of  hosiery  for  other  branches  of  the 
textile  industry.  The  mortality  from  other  respiratory  diseases  was 
below  that  of  all  occupied  males  at  all  ages  under  65. 

MORTALITY  FROM  CONSUMPTION  AND  FROM  OTHER  DISEASES  OP  THE  RESPIR- 
ATORY SYSTEM  AMONG  MALES  EMPLOYED  IN  HOSIEBTf  MANUFACTUBE, 
COMPARED  WITH  THAT  OF  ALL  OCCUPIED  MALES  IN  ENGLAND  AND  WALES, 
1900  TO  1902,  BY  AGE  GROUPS. 

[Prom  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar-General 
of  Births,  Deaths,  and  Marriages  in  England  and  Wales.] 


Age  at  death. 

MortaUty  from  consumption. 

MortaUty  from  other  diseases  of  the 
respiratory  system. 

Death 
rate  pet 
1,000  for 
all  occu- 
pied 

males. 

Death  rate  for  male  hosiery 
workers. 

Death 
rate  per 
1,000  for 
aU  occu- 
pied 

males. 

Death  rate  for  male  hosiery 
■VTorkers. 

Rate  per 
1,000. 

Greater 
or  less  (— ) 
than  rate 

for  all 
occupied 
males. 

Ratio  to 
rate  for 
all  occu- 
pied 
males. 

Rate  per 
1,000. 

Greater 
or  less  (— ) 
than  rate 

for  aU 
occupied 
males. 

Ratio  to 
rate  for 

all  occu- 
pied 
males. 

15  to  19  years  

0.54 

0.60 

-1-0.06 

Ill 

0.24 

0. 20 

-0.04 

83 

20  to  24  years 

1.55 

2.35 

-t-  .80 

152 

.48 

.26 

-  .22 

54 

25  to  34  years 

2.03 

2.46 

-t-  .43 

121 

.77 

.70 

-  .07 

91 

35  to  44  years 

2.74 

2.48 

-  .26 

91 

1.66 

.75 

-  .91 

45 

45  to  54  years 

3.04 

4.23 

+  1. 19 

139 

3.32 

2.  93 

-  .39 

88 

55  to  64  years 

2. 16 

3.47 

-1-1. 31 

161 

6.54 

6.01 

-  .53 

92 

65  years  or  over. . 

1. 11 

.79 

-  .32 

71 

17.77 

27.06 

-1-9.29 

152 

The  recorded  industrial  insurance  mortality  statistics  of  hosiery 
and  knitting  mill  employees  include  only  65  deaths  from  all  causes,  of 
which  24,  or  36.9  per  cent,  were  deaths  from  consumption.  The 
excess  in  the  consumption  mortality  of  hosiery  and  knitting  mill  em- 
ployees is  clearly  brought  out  in  the  tabular  presentation  of  the  pro- 
portionate mortality  from  this  disease  by  divisional  periods  of  life. 

PROPORTIONATE  MORTALITY  FROM  CONSUMPTION  AMONG  ELOSIERT  AlVD 
KNITTING  JniLI.  KMJPLOITEES,  1897  TO  1906,  COMPARED  WITH  THAT  OF  ALL 
MALES  IN  THE  REGISTRATION  AREA  OF  THE  UNITED  STATES,  1900  TO  1906  BY 
AGE  GROUPS. 

^•^i?^'"®^  ^""^  ^°slery  and  knitting  mill  employees  from  experience  of  an  industrial  insur- 
^tTtlstrTfh^e'^U^SJ^e^dte^feni'is^^  registration  Lea  computed  .^Z'^'^lT^^ 


Ago  at  death. 


15  to  24  years . . , 
25  to  34  years . . 
35  to  44  years. . 
45  10.^  years.. 
65  to  64  years . . 
65  years  or  over 

Total.... 


Deaths  of  hosiery  and 
knitting   mUl  em- 
ployees, 1897  to  1906, 
due  to — 

Per  cent  of  deaths  due 
to  consumption 
among — 

All  causes. 

Consump- 
tion. 

Hosiery 
and  knit- 

thig  miU 
employees. 

Males  in 
registration 
area,  1900 
to  1906. 

23 
22 
7 
9 
3 
1 

5 
15 
2 
2 

2L7 
68.2 
28.6 
22.2 

27.8 
31.3 
23.6 
15.0 
8.1 
2.7 

65 

24 

36.9 

14.8 
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It  IS  found,  in  smnmarizing  these  observations  and  statistical  data, 
that  they  do  not  warrant  final  conclusions  but  suggest  the  necessity 
of  a  qualified  and  extended  investigation  to  determine  with  accuracy 
the  facts  regarding  the  mortality  of  this  class  of  labor. 

LACE  MANUFACTURE. 

Lace  making  in  the  United  States  has  not  as  yet  attained  to  con- 
siderable proportions,  but  the  perfection  of  machinery  for  lace  mak- 
ing gives  promise  of  a  considerable  development  of  this  industry  in 
the  United  States  in  the  future.  The  subject  has  attracted  the  atten- 
tion of  the  Bureau  of  Manufactures,  and  a  very  interesting  descrip- 
tive report  on  machine-made  lace  in  Europe  was  recently  published 
by  the  Department  of  Commerce  and  Labor.  According  to  this  re- 
port lace  making  by  machinery  is  an  extremely  complicated  process, 
with  resulting  labor  conditions  quite  closely  resembling  those  of 
hosiery  and  knit-goods  manufacture.  No  very  satisfactory  account 
of  the  conditions  of  labor  in  this  industry  has  been  published,  with 
special  reference  to  the  different  employments,  except  lace  dressing, 
which  is  held  to  be  accompanied  by  serious  health- injurious  con- 
sequences, but  chiefly  on  account  of  the  high  temperature  imder  which 
this  process  is  carried  on.  In  a  special  report  upon  lace  dressing, 
by  the  medical  officer  of  health  of  the  city  of  Nottingham,  Eng- 
land, this  process  in  its  relation  to  health  is  in  part  described  as 
follows : 

The  lace,  after  having  been  bleached,  and,  in  some  cases,  dyed,  and 
then  dipped  in  starch  solution,  is  taken  in  rough  and  wet  condition 
to  the  dressing  (or  drying)  rooms  (usually  over  100  yards  long  by 
15  to  20  yards  wide  and  9  to  10  feet  high)  and  there  stretched  upon 
horizontal  frames  to  dry.  In  the  case  of  some  fine  silk  nets,  the  un- 
starched fabric  is  placed  upon  the  drying  and  stretching  frames, 
and  the  dressing  applied  to  the  stretched  material  on  the  frames. 
The  dressing  rooms  are  heated  by  steam  or  hot-water  pipes,  and 
their  temperature  usually  ranges,  in  this  country,  from  75°  to  100°  F. 
It  is  made  to  vary  to  suit  the  requirements  of  different  materials 
and  according  to  the  condition  of  the  external  air.  In  very  hot 
and  dry  weather,  all  artificial  heat  is  occasionally  dispensed  with 
for  cotton  goods;  but  for  silk  goods,  which  are  reputed  to  require 
specially  quick  drying,  artificial  heat  is  always  employed,  and  the 
temperature  of  some  silk-lace  dressing  rooms  in  Lyon  (France)  is 
said  often  to  be  as  high  as  between  130°  and  140°  F.  The  drying 
process  is  assisted  by  large  revolving  fans  placed  directly  over  the 
drying  material. 

The  Stenter  dressing  or  drying  machine  calls  for  special  mention, 
as  its  use  frequently  modifies  the  distribution  of  hot  air  in  the  rooms 
where  it  is  employed.  In  this  machine,  which  is  used  principally  for 
lace  curtains,  the  fabric  is  carried  by  an  endless  chain  into  an  atmos- 
phere heated  by  multitubular  boilers  (the  air  being  driven  through 
the  steam-heated  boiler  tubes),  and  the  whole  mechanism,  with  its 
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contained  lace  material,  is  usually  boxed  in  with  wooden  casing 
furnished  with  ventilating  openings.  In  rooms  where  this  machine 
is  in  use,  the  temperature  seldom  rises  above  80°  F.,  except  m  the 
immediate  neighborhood  of  these  openings  and  at  the  feeding  end 
of  the  machine. 

The  investigation  at  Nottingham  was  a  thoroughly  qualified  in- 
quiry, including  a  careful  consideration  of  the  available  vital  statis- 
tics referring  not  only  to  those  who  had  been  continuously  employed 
in  lace  dressing,  but  also  to  those  who  had  been  casually  employed; 
the  number  of  the  latter  was  found  to  be  considerable.  Many  of  the 
lace  factorj'  employees  were  interviewed  and  examined,  but  the  opinion 
was  practically  unanimous  that  lace  dressing,  even  if  followed  for 
many  years,  is  not  dangerous  to  health.  Many  of  the  employees  were 
found  to  suffer  a  good  deal  from  common  colds,  but  such  colds  did  not 
appear  to  be  of  greater  frequency  than  among  factory  workers  in  gen- 
eral. The  investigation  did  not  disclose  any  special  tendency  to 
phthisis  or  to  other  lung  diseases  among  the  Avomen,  who  alone  .work 
continuously  in  the  dressing  room,  and  this  in  the  opinion  of  Dr. 
Philip  Boobbyer,  the  author  of  the  report,  was  more  remarkable,  since 
the  majority  were  of  a  very  poor  class,  living  in  poor  houses  and  poor 
neighborhoods,  and  many  no  doubt  led  irregular  and  intemperate 
lives.  The  result  of  the  investigation  was  summed  up  in  the  state- 
ment that — 

Probably  the  strongest  argument  in  support  of  the  contention  that 
lace  dressing,  as  now  carried  on  in  Nottingham,  is  a  healthy  occupa- 
tion, is  to  be  found  in  the  fact  that  large  numbers  of  women  have 
worked  at  it  for  very  long  terms  of  years  continuously,  have  had  good 
health  while  doing  so,  and  have  lived  to  advanced  old  age,  either  at 
work  or  in  retirement.  I  have  alluded  elsewhere  to  the  question  which 
naturally  arises,  as  to  how  far  the  case  of  these  women  is  to  be  re- 
garded as  an  illustration  of  the  survival  of  the  fittest,  but  up  to  this 
point  have  answered  it  only  by  general  statements. 

Although,  as  I  have  said,  there  are  a  good  many  people  who  have 
left  this  work  for  various  causes  after  having  tried  it  for  a  time,  there 
are,  on  the  other  hand,  large  groups  of  those  who  have  taken  it  up  and 
adhered  to  it  continuously  during  the  whole  period  of  their  working 
lives,  and  the  duration  of  these  has  certainly,  in  the  majority  of  cases, 
been  remarkably  long.  The  only  possible  inference  to  be  drawn  from 
facts  and  figures  like  these  is  that  the  work  people  have  established 
an  absolute  tolerance  of  the  abnormal  atmospheric  conditions  which 
exist  m  the  lace-dressing  rooms,  and  that  life,  and  vigorous  life,  can 
be  maintained  to  old  age  under  these  conditions. 

Since  lace  dressing  as  carried  on  in  England  is  practically  a 
woman's  employment,  males  employed  in  the  lace  industry  generally 
did  not  come  within  the  scope  of  the  inquiry.  Dr.  Boobbyer,  how- 
ever, pointed  out  that  the  death  rate  from  phthisis  among  the  males 
was  found  to  be  high  in  contrast  to  the  low  death  rate  from  phthisis 
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among  the  females,  but  owing  to  the  smallness  of  the  number  of  men 
employed,  and  the  continual  fluctuation  in  this  number,  the  expres- 
sion of  their  phthisis  mortality  by  means  of  a  definite  rate  would,  be- 
cause of  this  fact,  be  seriously  misleading. 

Lace  making  in  its  relation  to  health  was  considered  at  some  length 
by  Arlidge,  who  first  calls  attention  to  the  gradual  changes  from  the 
rapid  displacement  of  handmade  lace  by  machine-made  lace,  and  the 
decay  of  the  industry  in  Nottingham,  which,  in  his  opinion,  from  a 
purely  hygienic  point  of  view  was  not  an  unmixed  evil  on  account  of 
the  high  ratio  of  phthisis  and  scrofula  observed  by  him  to  prevail 
among  those  who  followed  this  occupation.  He  refers  to  the  occupa- 
tion divisions  in  machine-made  lace,  chiefly  lace  making  proper,  fin- 
ishing, and  mending,  the  last  named  process  being  subdivided  into 
dressing,  gauffering,  bleaching,  and  dyeing.  The  process  of  gauffer- 
ing is,  in  his  opinion,  a  particularly  injurious  one  to  health,  chiefly  on 
account  of  the  fact  that  the  machines  are  heated  by  gas.  He  states 
that— 

It  is  a  division  of  the  occupation  which  is  regarded  on  all  hands  as 
very  unhealthy,  chiefly  on  account  of  the  very  great  heat  connected 
with  it  and,  in  less  measure,  of  a  sickly  smell  evolved.  The  "  finish- 
ing "  of  cotton  lace  entails  a  higher  temperature  than  that  of  silk  lace. 
The  same  fact  applies  when  "  Paris  "  dressing  is  done.  The  presence 
of  a  large  surface  of  moist  tissue  and  the  elevation  of  temperature 
necessarily  imply  a  more  or  less  humid  atmosphere  and  free  perspira- 
tion. Fortunately  the  admission  of  fresh  air  is  permissible  at  times 
from  open  windows.  For  the  most  part  finishing  rooms  are  heated 
by  hot  water  or  steam  pipes,  though  in  some  factories  open  fires  are 
found  in  the  making-up  departments ;  the  air  is  dry,  and  the  making- 
up  machines,  heated  by  gas  or  by  steam  pipes,  render  it  very  hot,  espe- 
cially when  several  of  them  are  situated  in  the  same  apartment. 

A  summary  of  these  conclusions  of  qualified  observers  seems  to  war- 
rant the  opinion  that  dust,  in  relation  to  lace  manufacture,  is  reduced 
to  a  minimum  and  apparently  is  not  of  a  serious  consequence  to 
the  employees.  This  opinion  is  confirmed  by  English  vital  statistics, 
which  indicate  that  the  death  rates  from  phthisis  are  at  least  not 
above  the  average,  and  at  some  divisional  periods  of  life  they  are 
decidedly  below  the  average  of  consumption  frequency  in  other 
branches  of  textile  manufacture. 

The  most  recent  English  mortality  statistics  of  lace  manufacture 
are  for  the  three  years  ending  with  1902,  referred  to  in  the  Supple- 
ment to  the  Sixty-fifth  Annual  Keport  of  the  Eegistrar-General  in 
part  as  follows: 

The  number  of  male  lace  workers  is  comparatively  small,  and  it  is 
found  that  as  compared  with  the  standard  for  all  occupied  and  re- 
tired males,  the  death  rates  at  the  several  groups  of  ages  Jj^^"*!? 
considerably,  being  below  that  standard  at  ages  20  to  25  and  35  to  &&, 
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and  above  it  at  all  other  ages.  In  the  main  working  time  of  life  the 
comparative  mortality  figure  is  950,  or  5  per  cent  below  the  standard. 
Lace  workers  appear  to  suffer  little  from  influenza  and  respiratory- 
diseases,  and  only  half  the  ordinary  fatality  from  accident.  They 
show,  however,  a  marked  excess  in  the  mortality  from  cancer,  and 
the  mortality  fi'om  alcoholism  and  liver  disease  as  well  as  from 
phthisis,  from  nervous  and  circulatory  diseases  and  from  suicide  also 
exceeds  the  standard.  (") 

The  recent  English  mortality  statistics  for  lace  workers  are  not 
quite  conclusive  and  do  not  warrant  an  entirely  definite  opinion  as 
to  the  health  injurious  effects  of  this  employment.  In  the  table  which 
follows,  a  comparison  is  made  of  the  mortality  from  all  causes  among 
men  in  this  group  with  that  of  occupied  males  generally,  and  the  com- 
parison shows  that  the  general  death  rate  of  lace  workers  was  above 
the  average  at  ages  16  to  19,  25  to  34,  and  55  to  64.  Since  the  number 
of  men  employed  in  this  industry  is  comparatively  small  the  statis- 
tical data  do  not  warrant  final  conclusions. 

MORTALITY  FROM  ALL  CAUSES  OF  MALE  I^CE!  WORKERS,  COMPARED  WITH 
THAT  OF  ALL  OCCUPIED  MALES  IN  ENGLAND  AND  WALES,  190O  TO  1902,  BY  AGE 
GROUPS. 


[From  Part  II,  Supplement  to  the  Slxty-flfth  Annual  Report  of  the  Registrar-General  ol 
Births,  Deaths,  and  Marriages  in  England  and  Wales.] 


Age  at  death. 

Death  rate 
per  1,000 

foraU 
occupied 
males. 

Death  rate  for  male  lace  worlcers. 

Rate 
per  1,000. 

Greater  (+ ) 
or  less  (— ) 
than  rate 

for  all 
occupied 
males. 

Ratio  to 
rate  for  all 
occupied 
males. 

2.44 
4.41 

6. 01 
10.22 
17. 73 
31.01 
88.39 

2.58 
2.69 
6.71 
8.38 
11.68 
32.56 
87.56 

+0. 14 
-1.72 
+  .70 
-1.84 
-6. 05 
+1.55 
-  .83 

106 
61 

112 
82 

66 
105 
99 

20  to  24  years  

25  to  34  years  

35  to  44  years  

65  years  or  over  

The  preceding  table  is  self-explanatory  and  requires  no  further 
comment.  A  more  extended  comparison  is  made  in  the  next  table, 
in  which  the  mortality  of  lace  workers  from  consumption  is  compared 
with  the  normal  mortality  of  occupied  males  generally,  by  divisional 
periods  of  life.  The  comparison  shows  that  the  mortality  from  con- 
sumption was  excessive  at  the  same  age  periods  at  which  the  general 
death  rate  was  above  the  normal,  but  the  excess  was  not  very  marked 
and  does  not  warrant  a  decidedly  unfavorable  conclusion  regarding 
the  possible  health-injurious  effects  of  this  industry. 

"Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar- 
General  of  Births,  Deaths,  and  Marriages  in  England  and  Wales,  p.  Ixxxvlli. 
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Mortality  from  consumption. 


Death  rate  for  male  lace  workers. 


Age  at  death. 


Death  rate 
per  1,000 

for  all 
occupied 
males. 


Rate  per 
1,000. 


Greater  (+) 
or  less  (— ) 
than  rate 

for  all 
occupied 
males. 


Ratio  to 
rate  for  all 
occupied 
males. 


15  to  19  years 


0.  54 
1.55 
2.03 
2. 74 
3. 04 
2. 16 

1.  U 


1. 13 
1.12 
2.84 
2.39 
2. 57 
2.22 
.74 


+0.59 

-  .43 
+  .81 

-  .35 

-  .47 
+  .06 

-  .37 


209 
72 
140 

87 
85 
103 
67 


20  to  24  years 


25  to  34  years 


45  to  54  years.. 


55  to  64  years 


65  years  or  over 


F or  a  final  and  entirely  conclusive  opinion  additional  information 
is  required,  but  at  present  no  trustworthy  statistical  data  are  avail- 
able for  the  United  States. 


The  manufacture  of  flax,  hemp,  and  jute  products  in  the  United 
States  is  only  gradually  assuming  large  proportions,  considering  the 
enormous  demand  for  the  finished  product.  The  United  States 
Census  of  Manufactures  of  1905  enumerates  24,508  wage-earners 
employed  in  this  industry,  but  of  this  number  only  12,343  were  adult 
males,  while  10,072  were  women  and  2,093  children  under  16  years 
of  age.  As  pointed  out  in  a  report  on  this  industry  by  Mr.  Edward 
Stanwood,  expert  special  agent  of  the  census,  "Hardly  any  general 
class  of  manufactures  is  more  difficult  of  treatment,  either  as  a 
Avhole  or  in  detail,  than  that  of  flax,  hemp,  and  jute.  The  mate- 
rials are  closely  allied,  in  that  they  are  all  vegetable  fibers,  and  in 
that  two  and  sometimes  all  three  are  used  in  the  same  establishment 
and  not  infrequently  introduced  into  the  same  fabric.  Yet  the  | 
products  are  so  diverse,  ranging  from  gunny  bags  and  ships'  hawsers  ''| 
to  fine  toweling  and  sewing  thread,  that  the  propriety  of  embracing 
all  these  varied  industries  in  a  single  class,  which  seems  so  evident 
when  materials  only  are  considered,  practically  disappears."  "A  list 
of  the  products  includes  yarn  and  twine  made  from  each  one  of  the 
three  fibers ;  linen  thread ;  woven  fabrics,  partly  or  wholly  of  linen ; 
rope  and  binder  twine  of  manila  or  of  sisal,  or  of  the  two  mixed; 
gunny  bagging,  jute  burlaps,  carpets,  rugs,  and  other  minor  prod- 


FLAX  AND  LINEN  MANUFACTURE. 


ucts."(») 


"  Census  of  Manufactures,  1905,  Part  III,  p.  187. 


MORTALITY  FEOM  CONSUMPTION  IN  DUSTY  TRADES.  751 

Of  these  products  the  manufacture  of  cordage  and  twine  and  of 
jute  and  jute  goods  will  be  separately  considered,  so  that  it  is  only 
necessary  here  to  refer  briefly  to  linen  manufacturers  and  impor- 
tant processes  necessary  for  the  manipulation  of  flax.  The  linen 
manufacture  is  a  very  limited  one  in  the  United  States,  since  the 
census  only  enumerates  15  establishments,  giving  employment  to 
3,811  wage-earners,  and  of  this  number  only  1,260,  or  33.1  per  cent, 
were  adult  males.  As  stated  in  the  census  report,  "  Relatively  little 
attention  is  given  to  the  preparation  of  the  flax  fiber  for  manufacture, 
and  that  which  is  prepared  is  adapted  only  to  the  coarser  processes. 
Lnported  material  is  employed  almost  exclusively  in  the  spinning 
of  yarns  and  the  weaving  of  fabrics  in  the  United  States.  There  has 
never  been  a  successful  attempt  in  this  country  to  f)roduce  fine  goods 
at  a  profit." («) 

The  material  used  in  linen  and  thread  manufacture  is  the  fibrous 
portion  of  the  flax  plant,  which,  in  this  country,  for  reasons  which  do 
not  require  to  be  discussed,  is  chiefly  cultivated  for  the  seed.  The 
preliminary  processes  are  pulling,  threshing,  and  retting,  necessary 
to  prepare  the  flax  straw  for  the  breaking  and  scutching  processes. 
The  scutching  process,  whether  by  hand  or  machinery,  is  an  exceed- 
ingly dusty  occupation,  subject,  however,  to  material  modification  by 
effective  ventilation  stacks  which  carry  off  much  dust  which  would 
otherwise  pollute  the  atmosphere  of  the  room.  With  the  subsequent 
processes  begins  the  linen  manufacture  proper,  and  the  first  operation 
is  called  "  heckling,"  which  also  may  be  performed  either  by  hand  or 
machinery.  Heckling  is  also  an  exceedingly  dusty  process,  and  the 
conditions  are  not  much  better  in  the  subsequent  operation  of  sorting. 
Spreading  and  drawing  are  intermediary  processes,  previous  to  the 
sliver  being  taken  to  the  roving  frame,  after  which  the  fiber  is  ready 
for  spinning,  which  for  practical  purposes  conforms  to  the  mule 
.spinning  operations  in  cotton  mills,  although  the  amount  of  dust 
generated  during  this  process  is  probably  greater.  Spinning  is  fol- 
lowed by  reeling,  drying,  warping,  sizing,  beaming,  and  drawing 
in,  previous  to  the  final  process  of  weaving,  all  of  which  are  oper- 
ations practically  indentical  with  the  corresponding  process  in  cotton 
manufacture. 

Eeferring  to  the  health-injurious  circumstances  of  particular  em- 
ployments in  flax  and  linen  manufacture,  Bevan,  in  his  treatise  on 
Industrial  Classes  and  Industrial  Statistics  of  the  United  Kingdom, 
gives  a  very  vivid  descriptive  account,  which  is  reproduced  in  part  as 
follows : 

Heckling,  which  is  performed  by  girls  and  boys,  is  always  a  very 
dusty  operation,  and  requires  a  good  deal  of  continuous  labor.   In  the 


"  Census  Manufactures,  1905,  Part  III,  p.  191. 
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report  of  Bridges  and  Holmes,  it  is  said  that  "the  ill  effects  of  the 
heckling  efforts  upon  the  boys  (technically  called  machine  bovs) 
engaged  m  it  are  shown  m  spasmodic  attacks  of  cough,  during  which 
the  boy  generally  holds  on  to  the  machine  to  assist  the  efforts  of 
coughing ;  an  effort  so  f amiHar  to  workers  that  a  boy  who  is  observed 
doing  so  IS  said  to  be  '  poucey,'  from  the  '  pouce '  or  dust  by  which  the 
cough  IS  provoked.  This  dust  is  both  fibrous  and  granular,  but  the 
latter  very  largely  preponderates.  It  is  for  the  most  part  a  fine,  soft, 
and  palpable  powder,  proceeding  evidently  in  great  part  from  the 
putrefying  process  to  which  the  flax  plant  has  been  subjected.  Mixed 
with  these  organic  particles  there  is,  doubtless,  a  considerable  portion 
of  pulverized  mud."  This  peculiar  affection  is  spoken  of  as  being 
very  common  in  the  Belfast  mills.  (») 

In  the  preparation  of  the  flax  a  separation  is  made  of  the  short  and 
coarse  fiber,  which  is  known  as  tow  and  which  contains  the  largest 
quantity  of  dust,  dirt,  and  woody  fiber.  Bevan  states  that  after  being 
sorted  tow  "is  carded  just  like  cotton,  except  that  it  is  on  a  rougher 
scale,  and  makes  infinitely  more  dust.  The  tow-carding  room  is  the 
worst  place  in  the  mill,  and  the  clothes  of  the  workers  are  generally 
loaded  with  the  dust  which  floats  thickly  through  the  room,  notwith- 
standing the  adoption  of  powerful  exhaust  fans  in  the  roof  or  the  ex- 
ternal walls.  What  with  the  dust  and  the  damp  from  the  steam  jets, 
it  is  the  most  unhealthy  employment  in  flax  spinning;  but,  though 
efforts  have  been  repeatedly  made  to  induce  the  women  to  wear  res- 
pirators, it  has  been  without  success." 

The  dusty  condition  of  the  workrooms  in  tow  manufacture  is  not, 
however,  the  only  objectionable  feature  in  this  branch  of  the  industry, 
for  in  the  practice  of  wet  spinning  the  rove  of  the  tow  is  drawn 
through  a  trough  of  warm  water,  which  results  not  only  in  an  exceed- 
ingly warm  atmosphere,  but  also  a  very  damp  one,  owing  to  the  spray 
which  is  sent  off  from  the  spindles.  Unless  atmospheric  conditions  are 
regulated  with  great  care  the  health  of  employees  is  seriously  affected, 
particularly  in  the  case  of  women.  The  following  quotation  gives 
the  opinion  of  Bevan  regarding  the  injurious  conditions  in  the  manu- 
facture of  flax  products : 

The  flax  trade  is  the  most  unhealthy,  and  no  person  should  work  in 
it  who  has  any  pulmonary  weakness.  Doctor  Purdon  says,  in  his  evi- 
dence, that  "nearly  three-fifths  of  those  that  die  annually  in  this 
trade  are  taken  off  by  diseases  of  the  respiratory  organs.  In  the  pre- 
paring rooms,  the  death  rate  from  chest  affections  is  exceedingly 
high,  being  31  per  1,000,  and  amongst  the  hecklers  the  deaths  annu- 
ally amount  to  11.1  per  1,000,  amongst  the  weavers  to  9  per  1,000.  In 
wet  spinning  the  children  often  get  their  clothes  wet  with  the  spray 
that  comes  off  from  the  spindles,  and  on  coming  out  of  the  hot  room 
with  their  clothes  damp  m  the  evening,  it  brings  on  bronchial  affec- 


« In  this  connection  reference  may  be  made  to  tlie  recently  published  report 
of  the  Belfast  Hesvlth  Commission  to  the  Local  Government  Board  of  Ireland, 
p.  95.   Dublin,  1908. 
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tions  "  The  same  observer  states  that  the  average  life  of  flax  carders 
is  4:57  years,  and  the  average  length  of  time  employed  16.8  years;  of 
preparers,  average  of  employment,  28.7;  of  dressers,  average  ot 
employment,  16.6.  From  an  analysis  of  the  fiber  it  seems  that  100 
parts  of  flax  contain  13  of  silica.  From  the  preceding  facts  it  would 
appear  that  the  Belfast  mills  are  not  in  that  state  of  sanitary 
arrangement  in  which  they  ought  to  be.  (°) 

These  statistical  references  must  be  used  with  caution,  since  they 
refer  to  an  earlier  period,  when  conditions  were  less  satisfactory  than 
they  are  at  the  present  time. 

The  unfavorable  conclusions  of  Bevan  regarding  the  health- 
injurious  conditions  in  flax  and  linen  manufacture  are  fully  sus- 
tained by  numerous  investigations  which  have  been  made  during  the 
last  fifty  years.  The  earliest  qualified  inquiry  was  made  by  Doctor 
Greenhow,  and  was  included  in  the  privy  council's  medical  report  for 
1860.  Doctor  Greenhow's  report  is  of  special  value  in  that  atten- 
tion is  called  to  the  differences  in  the  health-injurious  quality  of  dif- 
ferent kinds  of  flax  dust,  and  from  his  observations  the  following 
extract  is  made : 

Of  the  several  processes  carried  on  in  flax  mills,  hackling,  carding, 
and  line  preparing  are  more  or  less  dusty,  so  that  the  atmosphere  of 
the  rooms  in  which  they  are  going  on  is  loaded  with  dust  in  propor- 
tion to  the  quality  of  the  flax  that  is  being  manufactured  and  the 
means  employed  to  prevent  the  dispersion  of  the  dust  into  the  air 
and  its  inhalation  by  the  operatives.  Several  varieties  of  flax, 
named  from  the  places  whence  they  come,  are  manufactured  in  this 
country.  The  most  common  are  the  Dutch,  Baltic,  Irish,  French, 
and  Flemish,  which  yield  dust  in  the  process  of  manufacture  in  the 
order  in  which  they  have  been  named,  the  Dutch  being  the  most,  the 
Flemish  the  least,  dusty.  Flax  is  also  imported  from  America  and 
India,  both  of  which  varieties  are  said  to  be  very  dusty.  There  are, 
moreover,  several  varieties  of  each  kind  of  flax  which  differ  mate- 
rially from  one  another;  and  it  is  said  that,  independently  of  other 
circumstances,  the  mode  of  preparing  the  flax  causes  a  difference  in 
the  dustiness  of  the  article  when  it  comes  to  be  manufactured,  that 
which  has  been  prepared  by  exposure  to  rain  upon  the  grass  being 
less  dusty  than  such  as  has  been  steeped  in  water.  The  manufacture 
of  the  refuse  from  the  hackle,  called  tow,  wliich  is  spun  into  coarser 
material,  is  likewise  attended  by  much  dust.  The  danger  to  health 
will  differ  m  different  manufactories,  according  as  the  least  or  the 
most  dusty  kind  of  flax  is  manufactured.  Several  operatives  asserted 
that  they  had  not  suffered  sensibly  in  health  fi-om  their  occupation 
until  they  worked  in  Dutch  flax,  when  the  inhaling  of  the  dust  soon 
caused  bronchial  irritation.  Of  the  several  above-named  proc- 
esses, hand  hackling  is  the  most  pernicious;  this  process  has  now 
been  partially  superseded  by  machine  haclcling,  wMch,  though  still 
otten  injurious  to  the  health  of  the  operatives,  is  decidedly  less  so 
than  the  former.    There  is  likewise  a  considerable  quantity  of  dust 

« Sevan's  The  Industrial  Classes  and  Industrial  Statistics,  Volume  on  Tex- 
tiles and  Clothing,  p.  44. 
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given  off  in  the  processes  of  carding  and  line  preparing,  from  which 
the  operatives  suffer  m  proportion  to  its  amount. 

After  emphasizing  the  great  vahie  of  an  effective  system  of  venti-  i 
lation,  Greenhow  includes  a  discussion  of  the  pathology  of  dust  inha-  \ 
lation  in  flax  and  linen  factories,  which  is  one  of  the  most  valuable 
references  on  the  subject,  and  which,  in  part,  reads  as  follows : 

The  effects  of  exposure  to  the  dust  of  flax  are  manifested  upon  the  i 
mucous  membranes.    The  stomach  is  very  apt  to  become  deranged 
by  the  dust  swallowed,  and  hence  the  flax  operatives,  more  particu- 
larly the  hacklers,  often  suffer  from  dyspepsia,  and  are  sallow  and 
look  sickly;  the  eyes  often  become  sore,  the  margins  of  the  eyelids 
being  swollen  and  inflamed,  and  the  sight  is  said  occasionally  to 
become  impaired.    But  the  most  serious  effect  is  produced  on  the  • 
mucous  membrane  of  the  air  passages ;  oppression  of  the  chest,  fol- 
lowed by  dyspnoea,  cough,  and  eventually  by  expectoration,  are  ordi- 
nary results  of  inhaling  air  charged  with  the  dust  of  flax.  Epistaxis 
is  an  occasional,  and  haemoptysis  a  very  frequent  consequence  of 
the  same  cause.    It  is  remarkable  that  dyspncea,  sometimes  of  an  1 1 
asthmatic  character,  often  long  precedes  the  accession  of  cough  and 
expectoration,  or  perhaps,  more  properly  spealdng,  the  cough  and  , 
expectoration  are  in  the  beginning  too  slight  to  attract  the  notice  of 
the  sufferer,  whilst  the  dyspnoea  reminds  him  of  its  presence  when-  ■ 
ever  he  attempts  brisk  locomotion.    As  has  already  been  said,  many  \ 
of  the  flax  operatives  forsake  the  occupation  at  an  early  age  on  j 
account  of  the  injurious  influence  it  exercises  over  the  health;  but  [ 
though  this  is  true,  the  injury  to  health  is  commonly  very  gradual, 
and  constant  discomfort  and  serious  disease  only  become  established  ' 
toward  middle  life,  men  employed  in  any  dusty  department  of  the 
manufacture  rarely  attaining  the  age  of  45  or  60  years  without  suffer-  i 
ing  more  or  less  severely  from  bronchial  disease.  j 

Efforts  to  induce  workmen  and  women  to  use  respirators  had  been  ( 

a  failure,  although  out  of  107  persons  medically  examined-  79  were  { 

suffering  from  some  degree  of  bronchial  irritation,  ascribed  to  the  \ 

unhealthy  nature  of  the  employment.    A^^iile  some  had  attained  to  f 

quite  advanced  age,  Greenhow  points  out  that —  j: 

Notwithstanding  that  men  at  ages  so  advanced  as  60  years  and  1 
upward  are  sometimes  found  working  as  hand  hacklers,  the  att-ain- 
ment  of  this  age  must,  from  the  all  but  universal  statements  of  both    i  ^ 
employers  and  oj^eratives,  be  deemed  exceptional.    It  was  stated  by  A 
manufacturers,  foremen,  overlookers,  and  the  operatives  themselves 
that  working  in  the  more  dusty  departments  of  the  manufactory  !i 
rarely  fails  to  make  itself  felt  toward  middle  life,  few  persons  being  ii 
able  to  work  in  an  atmosphere  loaded  with  the  dusty  particles  for  (r 
twenty  years  continuously  without  sustaining  serious  injury  to  health.  i. 
The  health  of  the  women  employed  in  the  line-preparing  room  of 
another  factory  was  inquired  into  in  the  manner  adopted  with  regard  [ 
to  the  hacklers,  already  mentioned.    It  is  always  difficult  to  obtain  i 
direct  evidence  from  female  operatives;  but  the  inquiry  showed  that 
all  those  who  had  worked  for  a  considerable  length  of  tune  m  this  ; 
branch  of  manufacture  were  astlimatical,  and  that  several  of  them 
had  suffered  from  haemoptysis.    The  operatives  employed  m  the  ; 
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carding  rooms,  unless  the  machines  be  properly  protected  to  prevent 
the  dispersion  of  the  dust,  frequently  labor  under  habitual  dyspnoea, 
cough,  and  expectoration;  and  it  is  especially  m  the  carding  rooms 
that  the  operatives  are  accustomed  to  tie  up  their  mouths  to  prevent 
them  inhaling  the  dust.  The  effect  on  a  healthy  stranger  of  entering 
these  rooms  is  most  unpleasant ;  the  dust  floating  in  the  atniosphere 
irritates  the  nasal  and  bronchial  passages,  producing  sneezing  and 
a  sense  of  oppression  in  the  chest,  which  do  not  cease  until  some  time 
after  the  visitor  has  left  the  apartment.  The  manager  of  a  large 
factory  asserted  that  remaining  for  any  continuance  in  one  of  the 
carding  rooms  invariably  produced  in  him,  for  a  time,  all  the  symp- 
toms and  sensations  of  catarrh.  (") 

While  the  observations  of  Greenhow  pertain  to  an  early  period, 
they  apply  to  present-day  conditions,  although  some  improvement 
has  been  brought  about  in  the  meantime  as  the  result  of  rational 
factory  legislation.  The  continuous  observation  of  actual  conditions 
and  the  frequent  qualified  inspections  made  by  medical  inspectors 
of  flax  and  linen  factories  in  the  United  Kingdom  have  warranted 
from  time  to  time  modifications  in  the  rules  governing  the  condi- 
tions of  employment,  and  these  were  finally  amended  in  1906  with 
special  reference  to  processes  of  spinning  and  weaving  flax  and  tow 
and  the  processes  incidental  thereto.  Among  other  provisions,  it  is 
required  that  "  in  every  room  in  which  roughing,  sorting,  or  hand 
hackling  is  carried  on,  and  in  every  room  in  which  machine  hackling, 
carding,  or  preparing  is  carried  on,  and  in  which  dust  is  generated 
and  inhaled  in  a  quantity  calculated  to  cause  injury  to  the  health  of 
the  employees,  a  sufficient  exhaust  should  be  provided  to  insure  that 
the  dust  is  drawn  away  from  the  workmen  at  or  as  near  as  possible 
to  the  point  at  which  it  is  generated."  These  regulations  governing 
flax  and  linen  manufacture  in  the  United  Kingdom  at  the  present 
time  were  carried  into  effect  upon  the  results  of  a  special  investiga- 
tion made  by  Hamilton  P.  Smith,  one  of  His  Majesty's  superintend- 
ing inspectors  of  factories,  of  the  conditions  of  work  in  flax  and 
linen  mills  as  affecting  the  health  of  operatives  employed  therein, 
and  from  wliich,  in  part,  the  following  is  quoted,  with  special  refer- 
ence to  the  dust  problem. 

In  roughing,  sorting,  and  machine  and  hand  hackling  rooms,  and 
in  all  preparing  rooms,  the  source  of  danger  to  health  lies  chiefly 
m  the  fact  that  large  quantities  of  dust  of  an  injurious  nature  are 
generated  m  the  processes  of  manufacture,  and  accumulated  testi- 
mony shows  that  the  workers  suffer  in  health.  The  raw  material 
after  leaving  the  scutch  mill  is  subjected  to  the  process  of  combing, 
laying  parallel,  and  sorting  the  fibres  of  flax.  This  is  done  partly 
by  hand  and  partly  by  machinery.  Taking  a  rough  handful  or 
strick  of  rough  flax,  the  operative  by  a  swinging  motion  dashes  the 
libers  onto  the  vertical  needles  forming  the  rougher  or  hackle.  The 

°  Privy  Council  Medical  Report,  1860,  pp.  148-152. 
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fiber  IS  drawn  through  these  teeth,  separating  inferior  and  short 
fibers  from  the  better  ones  and  leaving  "  tow  "ts  the  residual.  The 
subsequent  processes  of  hand  hackling  and  sorting  are,  so  far  as  our 
purposes  are  concerned,  practically  the  same.  The  amount  of  dust 
varies  accordmg  to  the  condition  of  the  material,  but  in  all  much 
ot  an  injurious  nature  is  given  off.(») 

The  report  calls  attention  to  the  fact  that  even  at  the  present  time 
in  not  a  smgle  instance,  either  in  hand-hackling  rooms  or  in  machine- 
hackling  rooms,  are  respirators  provided  for  the  use  of  worlanen,  and 
it  is  suggested  that  a  special  rule  be  adopted  making  it  mandatory  that 
"  suitable  and  efficient  respirators  shall  be  provided  for  the  use  of  the 
persons  employed  in  roughing,  sorting,  hand  or  machine  hackling, 
preparing,  and  carding."  In  the  inspector's  opinion,  "  Cloth  of  open 
texture,  made  of  fine  yarn  of  woolen  material,  capable  of  being  easily 
washed,  makes  an  excellent  respirator,  which  can  be  worn  with  ad- 
vantage and  without  discomfort." 

A  special  investigation  into  the  conditions  of  work  in  flax  and  linen 
mills,  including  a  thoroughly  qualified  scientific  analysis  of  the  air  in 
flax  mills,  was  made  by  the  Pathological  Laboratory  of  Louvain, 
the  center  of  the  flax  industry  in  France.  This  investigation  proved 
that  the  chief  constituent  of  flax  dust  is  mineral  matter,  the  pro- 
portionate amount  of  which  varies  with  the  condition  of  the  flax 
in  the  different  processes,  being  largest  during  the  process  of  card- 
ing, where  it  was  found  to  be  about  four  times  as  large  in  flax  dust 
as  in  the  outside  atmosphere.  In  addition,  it  was  ascertained  that 
the  number  and  proportion  of  micro-organisms  in  flax  dust  were 
enormously  in  excess  of  the  corresponding  proportion  found  in  the 
outside  atmosphere,  the  excess  being  most  pronounced  in  the  dust 
produced  during  the  hand  hackling.  The  dusty  processes  in  the  order 
of  their  importance  were  determined  by  this  investigation  to  be,  first, 
carding;  second,  machine  hackling;  third,  preparing;  and  fourth, 
hand  hackling.  Those  containing  the  largest  amount  of  micro-organ- 
isms, in  the  order  of  their  importance,  were,  first,  hand  hackling; 
second,  carding;  third,  machine  hackling;  fourth,  preparing;  fifth, 
spinning;  and  sixth,  reeling.  The  cause  of  the  injurious  nature  of 
the  flax  dust  previously  referred  to  as  being  very  largely  of  mineral 
origin  was  ascertained  to  be  the  considerable  proportion  of  silica. 
The  health-injurious  conditions  in  the  different  rooms  were  discussed 
briefly,  as  follows: 

The  hackling  rooms,  both  hand  and  machine,  are  described  as  very 
dusty.  Their  condition  explains  the  ill  health  of  the  workers  and  the 
rapid  elimination  of  the  workers  which  takes  place.  As  an  addi- 
tional cause,  reference  is  made  (with  quotations  from  the  writings  of 
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the  late  Dr.  C.  D.  Purdon,  of  Belfast,  and  Doctor  Arlidge)  to  the 
arduous  nature  of  the  work  in  the  machine-hackling  rooms,  the 
nature  of  the  work  not  admitting  of  a  moment's  relaxation  on  the 
part  of  the  boys  employed. 

The  carding  rooms  are  described  as  so  dusty  that  the  workers  ap- 
pear to  work  constantly  in  a  mist.  It  is  held  to  be  the  most  unhealthy 
occupation  from  which  results  a  rapid  elimination  of  workers,  only 
those  of  strong  constitution  being  able  to  continue  at  it.  Despite  this, 
the  unhealthy  nature  of  the  work  leads  to  illness  frequently  and 
causes  others  to  abandon  the  work.  The  average  duration  of  employ- 
ment is  the  shortest,  and  yet  the  sickness  among  the  workers  is  the 
greatest.  As  possibly  causing  the  dust  of  the  carding  rooms  to  be 
more  injurious  than  that  of  any  other,  reference  is  made  to  the  metal 
particles  which  must  be  present  in  the  air  from  the  wearing  away  by 
friction  of  the  numerous  teeth  on  the  carding  machines. 

Work  in  the  preparing  rooms  is  not  considered  to  be  comparable 
as  regards  injury  to  health  with  those  described,  and  it  is  pointed 
out  that  the  figures  as  to  the  amount  of  dust  and  of  micro-organisms 
present  in  the  air  are  to  some  extent  vitiated  by  the  fact  that  carding 
and  preparing  are  sometimes  carried  on  in  the  same  room. 

Keeling  is  not  an  injurious  occupation ;  what  injury  to  health  there 
is  arises  from  the  humidity  of  the  atmosphere.  As  a  subsidiary  cause 
of  ill  health  in  these  rooms,  is  the  fact  that  some  of  the  machines  are 
only  capable  of  being  kept  in  motion  by  the  foot  being  pressed  con- 
tinually on  a  bar  underneath  the  machine.  This  necessitates  con- 
tinuous strain  on  the  muscular  system.  (") 

It  is  a  matter  of  regret  that  there  should  be  no  very  conclusive 
statistical  data  regarding  the  apparently  very  serious  health-injurious 
effects  of  linen  and  thread  manufacture,  and  in  the  absence  of  such 
data,  especially  for  the  United  States,  no  definite  and  conclusive 
opinion  would  be  warranted,  although  the  general  observations  sus- 
tain the  conclusion  that  the  labor  conditions  in  this  industry  are  very 
far  from  being  what  they  should  be  to  reduce  the  health- injurious 
effects  of  the  various  employments  to  a  minimum. 

HEMP  AND  CORDAGE  MANUFACTURE. 

The  manufacture  of  cordage  ranks  first  in  the  gi-oup  of  miscel- 
laneous textile  products,  but  the  industry  never  has  attained  to  as 
large  proportions  in  the  United  States  as  the  home  market  alone 
would  seem  to  warrant.  With  the  introduction  of  machinery  the 
earlier  ropewalks  have  nearly  disappeared  and  conditions  otherwise 
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in  this  employment  have  undergone  material  changes.  In  the  rope 
walks  very  common  to  an  earlier  period  it  was  the  practice,  according 
to  Uark,  for  a  man  to  walk  forward  and  backward,  spinning  from 
the  hemp  around  his  waist,  the  twist  being  imparted  from  a  wheel 
turned  by  a  boy.  Occasionally  this  practice  is  still  followed  at  the 
present  time.  That  the  employment  was  more  or  less  injurious  to 
health  IS  pomted  out  by  Thackrah,  and  commented  upon  in  Hall's 
Journal  of  Health  in  1832,  where  it  is  stated  that  "  ropewalkers 
suffer  inconvenience  from  their  stooping  position."  In  the  modern 
rope  factory  the  twist  is  imparted  by  rapidly  rotating  machinery  sim- 
-  liar  to  that  used  in  textile  mills  generally,  making  it  possible,  in  the 
words  of  Clark,  "  to  spin  a  rope  several  thousand  feet  In  length  on  an 
upright  apparatus  occupying  but  a  few  square  feet." 

The  descriptive  account  of  the  processes  and  circumstances  under 
which  the  work  is  carried  on  fully  sustains  the  view  that  a  not  incon- 
siderable amount  of  dust  is  generated  during  practically  every  im- 
portant process,  and  without  question  more  or  less  to  the  injury  of 
the  health  of  the  employees.  In  discussing  the  hygiene  of  this  occu- 
pation much  emphasis  is  placed  upon  the  specific  processes  necessary 
for  the  successful  preparation  of  the  hemp,  flax,  jute,  and  other  fiber. 
The  subject  is  referred  to  in  a  special  report  of  the  Massachusetts 
state  board  of  health,  which  is  in  fact  the  only  really  trustworthy 
account  of  present-day  conditions  in  this  employment.  Eeferring 
to  the  manufacture  of  cordage,  twine,  carpet  yarn,  and  gunny  bags 
the  report  states  that: 

The  raw  material  in  various  forms  comes  in  bales,  which  are  opened 
and  shaken  apart,  and  the  contents  are  then  treated  according  to  their 
nature.  Ordinary  jute  and  hemp,  after  being  shaken  out,  are  run 
through  softening  machines,  in  which  they  are  moistened  with  an 
emulsion  of  oil  and  water,  preparatory  to  carding.  Old  rope,  gunny 
bagging  and  twine  are  run  through  machines  which  pick  the  fibers 
apart  as  a  preliminary  to  other  processes.  Opening,  picking,  soften- 
ing and  carding  are  processes  which  are  exceedingly  dusty,  and  the 
dust  is  very  irritating  to  the  air  passages.  The  machines  which 
straighten  and  twist  the  fibers  also  give  rise  to  much  dust. 

Arlidge  reports  upon  the  conditions  in  this  employwment  as  fol- 
lows : 

The  manufacture  of  rope  and  other  cordage,  formerly  carried  on 
after  a  primitive  fashion  in  "  ropewalks,"  to  be  found  in  every  town, 
has  become  greatly  transformed  by  the  introduction  of  machinery. 
The  great  rope-making  establishment  at  Belfast  has  almost  annihi- 
lated every  ropewalk  in  Ireland,  and  seems  in  a  fair  way  of  doing 
the  same  thing  for  England. 

The  hemp,  Eussian  or  Manila,  is  worked  on  the  same  general  lines 
as  flax.  It  has  first  to  be  sorted  and  picked  over  by  girls,  hand- 
roughed  and  heckled,  then  carded  and  a  sliver  formed,  which,  after 
a  certain  degree  of  twisting  in  the  roving  frames,  is  submitted  to  the 
spinning  machines.    Both  the  wet  and  dry  processes  are  used,  tlie 
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former  principally  for  the  fine  yarn.  The  spun  yarn  is  next  taken 
to  large  tanks  of  boiling  tar,  through  which  it  is  slowly  passed ;  this 
done  the  superfluous  tar  is  pressed  out  between  iron  rollers,  and  the 
yarn  afterwards  slowly  dried.  The  next  business  is  the  twisting  of 
the  yarn  into  strands,  on  the  old  ropewalk  principle,  but  by  the  aid 
of  machines.  Cord  made  from  harsh  fibers  has  to  undergo  a  scouring 
process,  prior  to  sizing  and  polishing,  to  fit  it  for  market. 

This  outline  of  the  processes  conveys  the  general  hygienic  features 
of  rope  making,  and  at  two  points  at  least,  viz,  in  the  sorting  and  the 
heckling  and  preparing  rooms,  the  evil  of  dust  arises  just  as  in  work- 
ing flax  for  linen,  in  no  small  degree,  with  its  inevitable  consequences 
to  the  respiratory  organs. 

Parry  also  refers  to  this  occupation,  and  with  special  reference  to 
health-injurious  consequences  incidental  to  the  manufacture  of  rope 
or  cordage.    He  points  out  that — 

Hemp  is  used  for  ropes,  cords,  and  carpets.  The  manufacture  is 
much  the  same  as  jute.  No  heckling  machines  are  used.  In  carpet 
making  the  hemp  is  cut  into  12-inch  lengths,  oiled,  and  then  scutched, 
carded,  and  arranged  in  slivers.  The  coarse  fibers  and  woody  matters 
are  removed,  and  the  rest  converted  into  tow.  The  slivers  are  made 
into  large  bales,  which  are  again  passed  through  the  finishing  card, 
by  which  fresh  tow  is  separated.  Wool  is  also  an  important  ingredient 
in  this  industry.  After  the  hempen  foundation  is  made,  short-fibered 
coarse  wool,  wound  on  bobbins,  is  woven  in.  All  these  processes  pro- 
duce dust  of  hemp  and  wool;  especially  is  this  noticed  during  the 
emptying  of  the  tow  box,  and  also  during  the  dressing  process,  partic- 
ularly of  hemp  imported  into  this  country. 

The  hemp  must  be  sorted  and  picked  over,  hand  roughed  and 
heckled;  then  carded  and  a  sliver  formed,  twisted  and  spun  either 
by  the  wet  or  dry  process.  In  all  the  early  stages,  especially  sorting 
and  heckling,  dust  is  produced  just  as  it  is  in  linen  malring. 

Contrasting  present-day  conditions  in  rope  manufacture  with  the 
earlier  and  very  primitive  processes  common  to  all  ropewalks,  it  is 
somewhat  doubtful  whether  the  change  to  the  almost  universal  use 
of  machinery  has  been  really  a  benefit  to  the  occupation.  The  neces- 
sity of  walking  forward  and  backward  in  the  old-fashioned  ropewalk 
no  doubt  was  of  great  value  as  a  matter  of  mere  physical  exercise,  but 
no  conclusive  observations  have  been  made  a  matter  of  record  which 
would  warrant  a  definite  opinion  as  to  whether  conditions  at  the  pres- 
ent time  in  ropewalks  are  better  or  worse  than  those  prevailing  at 
former  periods. 

The  occupation  mortality  statistics  of  cordage  workers  are  limited 
to  English  sources  since  no  data  have  been  made  public  regarding  the 
mortality  of  this  occupation  in  the  United  States.  The  number  of 
male  wage-earners  employed  in  this  industry  in  the  United  States 
in  1905  was  8,646,  a  sulRcient  basis  for  a  safe  generalization  if  the 
necessary  mortality  data  were  available.  The  reference  to  the  mor- 
tality of  rope  makers  in  the  Supplement  to  the  Sixty-fifth  Annual 
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Eeport  of  the  Eegistrar-General  for  the  three  years  ending  with  1902 
is  in  part  as  follows: 

The  number  enumerated  in  this  occupation  was  only  6,255  at  the 
last  census,  the  number  bemg  too  small  to  warrant  detailed  examina- 
tion. As  compared  with  the  standard  for  occupied  and  retired  males 
the  death  rates  fluctuate  widely.  In  the  main  working  time  of  life 
the  comparative  mortality  figure  is  910,  or  9  per  cent  less  than  the 
standard,  and  under  each  heading  except  phthisis  they  suffer  less 
than  the  average  mortality.  («) 

The  recent  English  statistics  for  this  occupation  are  quite  conclusive 
of  the  unfavorable  effects  of  the  employment  on  health  at  ages  20  to 
34  and  at  55  or  over.  In  the  table  which  follows  a  comparison  is 
made  of  the  mortality  from  all  causes  of  men  in  this  group  with  occu- 
pied males  generally,  and  while  the  differences  are  not  very  pro- 
nounced at  the  earlier  ages,  they  indicate  the  facts  at  least  with 
approximate  accuracy,  and  the  comparison  is,  therefore,  quite  sug- 
gestive. 


MORTALITY  FROM  ALL  CAUSES  AMONG  MALE  CORDAGE  MAKERS,  COMPARED 
WITH  THAT  OF  ALL  OCCUPIED  MALES  IN  ENGLAND  AND  WALES,  1900  TO  1902, 
BY  AGE  GROUPS. 

[From  Part  II,  Supplement  to  the  Sixty-flfth  Annual  Report  of  the  Registrar-General 
of  Births,  Deaths,  and  Marriages  In  England  and  Wales.] 


Age  at  death. 


Death  rate  fur  male  cordage  makers. 


Death  rate 
per  1,000 

for  all 
occupied 
males. 

Rate  per 
1,000. 

Greater  (+) 
or  less  (— ) 
than  rate 

for  all 
occupied 
males. 

Ratio  to 
rate  for  all 
occupied 
males. 

2.44 

2.20 

-  0.24 

90 

4.41 

5.75 

+  1.34 

130 

6. 01 

6.47 

+  .46 

108 

10.22 

7.45 

—  2.77 

73 

17.73 

13.03 

-  4.70 

73 

31.01 

32.49 

+  1.48 

105 

88.39 

105. 86 

+17.47 

120 

15  to  19  years... 
20  to  24  years... 
25  to  34  years... 
35  to  44  years... 
45  to  54  years... 
55  to  64  years... 
65  years  or  over 


The  preceding  table  is  self-explanatory  and  requires  no  further 
comment.  A  more  extended  comparison,  however,  is  made  in  the  next 
table,  in  which  the  mortality  of  cordage  makers  from  consumption 
is  compared  with  the  normal  mortality  of  occupied  males,  by  divi- 
sional periods  of  life.  The  comparison  shows  that  the  mortality  from 
consumption  is  excessive  at  ages  20  to  34  and  55  or  over,  or  at  the 
same  age  period  at  which  the  general  death  rate  of  cordage  makers  is 
in  excess  of  the  normal  mortality  of  occupied  males. 

"Part  II,  Supplement  to  the  Sixty-flfth  Annual  Report  of  the  Registrar- 
General  of  Births,  Deaths,  and  Marriages  in  England  and  Wales,  p.  Ixxxix. 
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MORTALITY  FROM  CONSUMPTION  AMONG  MALE  CORDAGE  MAKERS,  COMPARED 
WITH  THAT  OF  ALL  OCCUPIED  MALES  IN  ENGLAND  AND  WALES,  1900  TO 
1902,  BY  AGE  GROUPS. 

rFrom  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar-General 
of  Births,  Deaths,  and  Marriages  in  England  and  Wales.] 


Age  at  death. 


Mortality  from  consumption. 


Death  rate 
per  1,000 

for  aU 
occupied 
males. 


Death  rate  for  miile  cordage 
makers. 


Rate  per 
1,000. 


Greater  (-1-) 
or  less  (— ) 
than  rate 

for  aU 
occupied 
males. 


Ratio  to 
rate  for  all 
occupied 
males. 


15  to  19  years... 
20  to  24  years... 
25  to  34  years... 
35  to  44  years... 
45  to  54  years... 
65  to  64  years.. - 
65  years  or  over 


0.  54 
1.55 
2.03 
2.74 
3.04 
2.16 
1.11 


0.24 
2.09 
2.59 
2.48 
1.18 
3..77 
1.50 


-0.30 
-1-  .54 
+  .56 
-  .26 
-1.86 
-fl.  61 
+  .39 


44 
135 
128 
91 
39 
175 
135 


The  industrial  insurance  mortality  experience  of  rope  makers  is 
limited  to  109  deaths  from  all  causes.  Of  this  numberj  28,  or  25.7 
per  cent,  were  from  consumption,  and  9,  or  8.3  per  cent,  were  from 
respiratory  diseases  other  than  consumption.  Of  the  deaths  from 
other  respiratory  diseases,  6  were  from  pneumonia,  1  from  asthma, 
and  2  from  bronchitis.  The  following  table  gives  an  extended  com- 
parison of  the  mortality  of  rope  makers  from  consumption  with  the 
normal  mortality  of  all  males  in  the  registration  area  of  the  United 
States  for  the  seven-year  period  1900  to  1906. 

PROPORTIONATE  MORTALITY  FROM  CONSUMPTION  AMONG  ROPE  JTIAKERS, 

1897  TO  1906,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  THE  REGISTRATION 
AREA  OF  THE  UNITED  STATES,  1900  TO  1906,  BY  AGE  GROUPS. 

[Figures  for  rope  makers  from  experience  of  an  industrial  insurance  company ;  figures 
for  males  in  registration  area  computed  from  mortality  statistics  of  the  United  States 


Deaths  of  rope  makers, 
1897  to  1906,  due  to- 

Per  cent  of  deaths  due  to 
consumption  among — 

Age  at  death. 

All  causes. 

Consump- 
tion. 

Rope 
makers. 

Males  in 
registration 
area,  1900 
to  1906. 

15  to  24  years  

12 

18 
17 
18 
24 
20 

50.0 
50.0 

27.8 
31.3 
23.6 
15.0 
8.1 
2.7 

25  to  34  years  . 

6 

35  to  44  years  

9 
7 

45  to  54  years  

41.2 

55  to  64  years  

6 

33.3 

65  years  or  over  

Total  

109 

25.7 

14.8 

28 

These  statistics  show  an  excessive  mortality  from  consumption 
among  rope  makers,  and  this  excess  is  specially  high  at  the  younger 
ages.  One-half  of  the  total  mortality  was  due  to  consumption  at 
ages  15  to  24  and  25  to  34,  against  an  expected  proportion  of  27.8 
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and  31.3,  respectively,  mile  the  statistics  are  limited  to  compara- 
tirely  small  numbers,  the  facts  are  decidedly  suggestive  of  health- 
injurious  conditions  in  the  rope-making  industry. 

The  observations  and  statistical  data  regarding  the  mortality  of 
cordage  makers,  while  not  entirely  conclusive,  indicate  with  at  least 
approximate  accuracy  the  high  degree  of  consumption  frequency  at 
ages  20  to  34  and  at  55  or  over.  It  is  quite  probable  that  changes 
m  occupation  affect  the  official  vital  statistics  of  this  trade  to  a  suffi- 
cient extent  to  understate  the  true  effect  of  the  employment  on 
health.  There  would  therefore  appear  to  be  unfavorable  conditions 
in  this  employment,  doubtless  largely  due  to  the  exposure  to  vegetable 
fiber  dust,  resulting  in  a  comparatively  high  degree  of  consumption 
frequency  among  the  employees. 

MANUFACTURE  OF  JUTE  AND  JUTE  GOODS. 

The  manufacture  of  jute  and  jute  goods  in  1905  gave  employment 
to  6,083  wage-earners,  but  of  this  number  only  2,437  were  men,  while 
3,083  were  women,  and  563  were  children  under  16  years  of  age.(«) 
The  industry  is  practically  new  in  the  United  States,  and  as  yet  only 
a  beginning  has  been  made  in  its  development,  but  it  is  significant 
that  there  has  been  an  increase  of  50  per  cent  in  the  number  of  wage- 
earners  employed  in  the  manufacture  of  jute  and  jute  goods  during 
the  five  years  ending  with  1905.  No  vital  statistics  have  been  pub- 
lished for  this  industry  as  it  is  carried  on  in  the  United  States,  but 
some  reference  will  subsequently  be  made  to  the  official  statistics  of 
Scotland,  where  the  industry  has  attained  to  very  considerable  pro- 
portions. 

A  brief  description  of  jute  manufacture  was  included  in  Bevan's 
account  of  the  manufacturing  industries  of  the  United  Kingdom, 
and  while  the  description  is  of  somewhat  early  date  it  applies  to 
present-day  conditions,  which  in  the  meantime  have  not  undergone 
a  material  change : 

Formerly  jute  used  to  be  spun  as  flax,  which  it  resembles  in  fiber, 
though  much  coarser.  It  was  heckled,  so  as  to  get  as  much  as  possi- 
ble of  the  fine  fiber,  and  separate  it  from  the  coarse.  The  latter,  how- 
ever, so  greatly  predominated  that  it  was  found  to  be  a  useless  expense, 
and  it  was,  therefore,  treated  like  tow,  and  placed  at  once  in  the  card- 
ing engine.  As  it  is  even  coarser  than  tow,  one  would  naturally 
think  that  more  dust  would  arise,  and  that  the  trade  would  surpass 
the  flax  trade  in  unhealthiness ;  but  this  is  not  so,  owing  to  the  neces- 
sity for  saturating  the  jute  with  oil,  so  as  to  make  the  coarse  and 
brittle  fibers  flexible.  Its  very  roughness,  therefore,  has  proved  a 
sanitary  safeguard  to  the  workers. 

Bevan  enumerates  20  subdivisions  of  labor  in  jute  manufacture, 
but  he  does  not  enlarge  upon  the  health-injurious  conditions  inci- 


o  Census  of  Manufactures,  1905,  Part  III,  p.  190. 
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dental  to  the  different  employments.  On  the  whole,  however,  the 
subdivisions  of  labor  in  jute  manufacture  correspond  to  those  in 
textile  manufacture  generally  The  most  serious  factor  injurious  to 
health  in  jute  manufacture  is  the  dust  problem,  which  under  most 
favorable  circumstances,  however,  is  subject  to  material  modifica- 
tion. The  dust  of  jute  under  the  microscope,  according  to  Oliver, 
shows  "  vegetable  fibers  which  are  often  torn  and  ragged  and  there- 
fore with  difficulty  detached  from  the  bronchial  mucous  membrane." 

The  hygiene  of  this  employment  has  been  discussed  by  various 
authorities,  and  an  excellent  account  of  the  conditions  affecting  the 
health  of  persons  employed  in  jute  manufacture  in  Dundee,  Scot- 
land, was  contributed  to  Oliver's  "  Dangerous  Trades,"  by  Mr. 
HaiTy  J.  Wilson,  one  of  His  Majesty's  inspectors  of  factories,  from 
which  in  part  the  following  extracts  are  made,  emphasizing  the 
more  dusty  processes  of  this  occupation : 

The  first  operation  in  the  process  of  the  manufacture  of  jute  con- 
sists in  cutting  the  binding  ropes  of  the  bale  and  opening  out  the 
hard,  compressed  material.  This  is  invariably  done  by  hand,  and 
I  immediately  aftei-wards  the  fiber,  still  in  a  compressed  state,  is  passed 
through  between  four  heavy  deeply-fluted  rollers  intersecting  each 
other,  which  open  the  material  somewhat  and  facilitate  its  disen- 
I  tanglement,  before  it  is  placed  on  the  feeding  table  of  the  softener. 
1  During  these  processes,  while  the  fiber  is  in  a  dry  condition,  a  con- 
•  siderable  quantity  of  dust  is  shaken  out,  much  of  it  being  of  a  gritty 
I  nature  and  consisting  largely  of  fine  particles  of  the  sand  or  mud  in 
•which  the  plant  grows.  The  latter  impurities  adhere  to  the  rooty 
portion  of  the  plant,  but  becomes  dispersed  when  the  fiber  is  shaken 
out  and  disturbed.  It  is  in  this  dust  that  tetanus  spores  have  been 
found  in  very  considerable  quantities.  *  *  *  As  matters  at  pres- 
ent stand,  the  preparing  operations  in  jute  factories  are  much  more 
dusty  than  subsequent  processes,  but  the  particles  thrown  off  in  card- 
ing, drawing,  and  rove  spinning  are  more  of  a  light,  fluffy  nature, 
and  prove  less  irritating  to  the  respiratoiy  organs  than  the  gritty 
dust  evolved  in  handling  the  dry  jute.  After  the  material  has  been 
effectively  softened,  and  while  in  a  slightly  moist  condition,  it  is  fed 
into  the  "  breaker  "  card.  Here,  owing  to  the  splitting  and  combing 
action  of  the  rapidly-running  card  teeth,  many  rooty  particles  and 
other  impurities  are  removed,  but  the  heavier  matter  falls  below  the 
machines,  from  which  it  is  taken  away  periodically,  so  that  only  the 
hghter  dust  rises  and  is  breathed  by  the  operators. 

The  operations  subsequent  to  carding  evolve  little  dust  relatively, 
but  owing  to  the  excessive  speed  of  spinning-frame  flyers  and  the  fric- 
tion on  the  yarn,  very  light,  fluffy  particles  are  continually  rising  in 
spinning  rooms,  so  that  the  atmosphere  becomes  charged  with  ex- 
tremely fine  portions  of  fiber.  All  horizontal  surfaces  and  the  cloth- 
ing and  hair  of  the  workers  in  these  departments  soon  become  coated 
with  this  dust. 

The  dirtiest  and  most  objectionable  processes  in  the  manufacture 
ot  the  material  are  undoubtedly  those  of  preparing  and  spinnin<r 
Ihe  remuneration  of  the  operatives  in  these  departments  is  consider- 
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ably  less  than  that  earned  by  the  weavers.  Thus  a  distinctly  lower 
class  of  employees  engage  in  the  former  processes,  the  more  self- 
respecting  taking  up  weaving  as  a  means  of  livelihood. 

Where  the  finer  qualities  of  fiber  are  treated,  the  amount  of  dust 
evolved  IS  comparatively  small,  and  the  factories  fairly  clean;  but  in 
the  coarser  varieties  it  becomes  excessive  and  the  whole  premises 
assume  a  dirty  and  objectionable  aspect.  It  may  be  of  interest  to 
obsei-ve  here  that  many  women  engaged  in  the  preparing  and  spinning 
operations  of  ]ute  manufacture  habitually  snuff,  presumably  to  rid 
the  nostrils  of  dust.  The  custom  is  rarely  observed  among  women 
outside  Dundee. 

The  prevention  of  the  dispersal  of  dust  in  carding  and  spinning  is- 
extremely  difficult,  for  it  appears  to  rise,  more  or  less,  from  the  fiber, 
wherever  it  is  sufficiently  disturbed,  and  fi-om  any  number  of  points, « 
even  m  one  room.  Exhaust  fans,  however,  when  placed  immediately^ 
above  the  softening  machines  and  properly  erected,  undoubtedly,- 
remove  much  of  the  fine,  gritty  particles  shaken  out  of  the  raw  ma- 
terial, and  where  a  hood  is  arranged  above  the  exact  seat  of  dust  pro- 
duction and  communicates  with  a  fan,  there  is  little  to  complain  of. 

This  particular  dust  from  the  raw  material  is  most  irritating  to 
breathe,  and  is  presumably  injurious,  but  fortunately  few  persons 
in  any  one  mill  come  in  contact  with  it. 

To  quote  further,  the  following  remarks  refer  to  the  high  tempera- 
ture and  other  conditions  injurious  to  health  in  jute  spinning  i-ooms: 

_  Unquestionably  the  high  temperatures  of  spinning  rooms  are  dis- 
tinctly harmful,  perhaps  more  so  than  is  usually  imagined.  In  fact, . 
the  writer,  from  close  observation  of  operatives  in  various  parts  off 
the  country  and  in  dissimilar  industries  exposed  persistently  to  warm 
atmospheres,  is  of  opinion  that  a  general  lowering  of  the  health  (in 
certain  instances  marked)  very  frequently  follows  such  employment 
The  effects  of  constantly  breathing  warm  air,  quite  apart  from  the 
liability  to  chills  which  such  atmospheres  engender,  are  worthy  off 
closer  study  and  scientific  investigation.  Certainly  exposure  to  gi'eati 
radiated  heat,  if  the  air  is  not  particularly  warm,  does  not  affect  t 
workmen  in  a  similar  manner. 

The  opinion  of  Wilson,  based  upon  personal  investigation,  is  to  the 
effect  that  the  weaving  of  jute  is  apparently  a  healthy  occupation, 
judging  from  the  general  appearance  of  the  operatives.    Most  of  these 
operatives  are  women,  including  sack  sewers,  who  as  a  rule  present  a  n 
ruddy  and  robust  appearance.    The  disease  liability  of  jute  workers - 
employed  in  spinning  and  preparing  rooms  to  pulmonary  diseases  is 
also  discussed  by  Wilson,  who  incidentally  comments  upon  other  fac-  i 
tors  injurious  to  health  as  follows: 

Investigations  reveal  a  predisposition  among  factory  workers,  and  : 
particularly  those  employed  in  spinning  and  preparing  rooms,  to 
develop  respiratory  troubles,  broncho-pneumonia,  chronic  bronchitis,  .i 
and  pulmonary  emphysema  being  the  most  prominent.  There  is  also  ') 
a  singularly  large  number  of  patients  admitted  to  the  local  infirmary  " 
suffering  from  lobar  pneumonia.  Rheumatism  is  an  extremely  com-  • 
mon  ailment,  and  can  be  partially  accounted  for  by  the  great  varia-  - 
tions  of  temperature  which  operatives  have  frequently  to  withstand. 
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Multiple  tuberculous  lesions  are  frequently  observed  m  the  children 
of  the  poorer  operatives,  and  thus  one  finds  from  tune  to  time  young 
persons  at  work  with  portions  of  the  hands  amputated  on  account  of 
scrofulous  or  tuberculous  diseases  of  the  bones.  Slight  deafness  is 
widespread  among  jute  operatives,  but  other  textile  workers  may  be 
,  afflicted  in  a  similar  degree.  The  excessive  noise  of  jute- weaving 
looms  and  the  persistent  loud  hum  of  spinning  frames  presumably 
account  for  much  of  this.  The  looms,  owing  to  their  large  size  and  the 
weight  and  high  speed  of  the  shuttles,  are  particularly  noisy.  The 
possibility  of  the  dust  inducing  the  formation  of  an  obstruction  with 
the  waxy  secretion  of  the  ear  is  not  excluded.  Indeed,  the  fine  light 
particles  of  fiber  readily  accumulate  in  the  external  auditory  canal. 

A  hoarseness  or  huskiness  of  voice  is  met  with  frequently,  and  is 
especially  marked  in  preparing  and  spinning  operatives.  Wliether 
I  this  is  due  to  overstraining  of  the  voice,  shouting  above  the  noise  of 
I  the  machinery,  or  to  dust  irritation  of  the  vocal  chords  has  never 
been  clearly  demonstrated.  Anaemia  in  its  commonest  forms  is  a 
frequent  ailment  among  all  the  operatives,  but  doubtless  careless  and 
injudicious  feeding  contributes  to  this  condition  of  health. 

Wilson  describes  the  occurrence  of  "  mill  fever,"  so  called,  which 
no  doubt  contributes  in  a  measure  toward  a  predisposition  to  respira- 
tory and  tubercular  diseases,  as  follows : 

An  illness  locally  known  as  "  mill  fever  "  attacks  about  one-fourth 
of  the  persons  who  commence  labor  in  factories  for  the  first  time. 
The  symptoms  make  their  appearance  a  few  days  after  work  is 
i  started  and  take  the  form  of  one  or  more  of  the  following :  Headache, 
backache,  lassitude,  thirst,  and  slight  fever.  The  attack  lasts  about 
from  three  to  four  days  and  yields  to  antifebrile  medicines,  followed 
by  tonics.  It  has  been  observed  that  the  patients  are  usually  young 
people  and  are  frequently  of  weak  constitution  or  badly  nourished. 

In  summing  up  his  conclusions  this  authority  calls  attention  to  the 
difficulty  of  differentiating  with  accuracy  between  the  health-injurious 
effects  properly  to  be  charged  to  the  industry  and  the  effects  of  poor 
feeding  and  bad  housing,  which  no  doubt  are  of  considerable  impor- 
tance in  Dundee,  since  the  low  physical  and  social  condition  of  the 
t  operatives  in  jute  factories  is  admitted  to  be  a  marked  feature  of  the 
i  industry.  In  conclusion,  Wilson  refers  to  the  health  conditions  in 
jute  manufacture  in  East  India,  where  the  industry  has  developed  to 
large  proportions,  stating  that:(") 

The  reports  of  the  inspectors  of  jute  mills  in  East  India  show  that 
the  industry  is  considered  there  to  have  no  particularly  deleterious 
effects  on  health.  The  mills,  however,  are  built  with  very  high  roofs 
and  are  largely  open  to  the  sky.  The  climate  permits  of  this,  and 
accordingly  the  ventilation  gives  no  trouble.  Another  fact  has  to  be 
Dorne  m  mmd  m  comparing  Indian  operatives  with  those  employed 
ih^^A'  ,  "i'"'^^'"  ""''^  n^igratory,  only  remaining  a  year  or  two  at 
tbe  industry,  and,  presumably,  insufficient  time  is  given  for  any  in- 

i  Inmn^r"?         u^""      "^^^^  ^^"^^  °*  ^  published  report  of  the  East 

idon,  1908  Commission,  Vol.  I,  Parliamentary  Paper  CD-4292.  Lon- 
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jurious  effects  to  betray  themselves;  whereas  in  Scotland  the  bulk  of 
a  lifetime  is  spent  by  a  worker  in  a  jute  factory. 

The  conclusions  of  Wilson  are  fully  sustained  by  other  qualified 
observers,  and  an  account  by  Arlidge  of  this  employment  is  included 
in  this  review  of  qualified  medical  opinions  regarding  the  heahh- 
in jurious  conditions  in  this  industry: 

In  general  principle  the  processes  resemble  those  in  use  in  making 
linen,  but  as  the  fibers  of  jute  are  coarser,  longer,  and  more  brittle 
than  those  of  flax  slight  differences  exist  in  the  mechanical  opera- 
tions.  Hackling  is,  of  recent  years,  not  employed,  but  the  jute  is  at 
once  sent  to  the  carding  machine.    But  what  would  be  a  most  dusty 
and  injurious  operation  is  rendered  comparatively  harmless  by  the  x 
previous  profuse  sprinkling  of  the  jute  with  water  and  train  oil,  for  H 
the  purpose  of  rendering  the  fibers  more  flexible.    This  preparatory 
moistening  and  softening  of  the  material  is  an  advantage  in  the  sub-  i 
sequent  operations  of  preparing  and  spinning,  by  reducing  greatly  | 
the  amount  of  dust  that  this  harsh  substance  would  otherwise  give  I 
off.    Nevertheless,  I  have  seen  jute  in  the  course  of  spinning  give  off 
much  coarse  dust,  and  should  anticipate  that  could  the  statistics  of 
the  jute  nianufacture  be  got  at  they  would,  on  the  whole,  exhibit 
still  more  insanitary  results  than  do  those  of  the  linen  trade. 

It  is  only  for  Scotland  that  the  vital  statistics  of  workers  in  jute 
have  been  separately  recorded,  but  it  is  somewhat  doubtful  whether 
employment  in  the  industry  is  sufficiently  permanent  to  warrant  final 
conclusions.  During  the  three  years  ending  with  1892  there  occurred  | 
in  Scotland  132  deaths  of  jute  workers  ages  25  to  64,  and  of  this  | 
number  only  26,  or  19.7  per  cent,  were  from  consumption.  There  also  I 
occurred  20  deaths  from  bronchitis,  15  from  pneumonia,  and  4  from 
other  respiratory  diseases,  a  total  of  65  deaths  from  diseases  of  the 
lungs  and  air  passages,  or  49.2  per  cent  of  the  mortality  from  all 
causes.  In  commenting  upon  the  mortality  of  persons  employed  in 
the  manufacture  of  jute,  the  Supplement  to  the  Thirty-eighth  An- 
nual Eeport  of  the  Registrar-General  of  Scotland  states  that  diseases 
of  the  respiratory  system  and  phthisis  are  especially  prominent  as 
causes  of  death,  and  that  to  these  diseases  may  be  added  diseases  of 
the  nervous  and  circulatory  systems.  If,  however,  the  general 
death  rates  of  jute  workers  are  compared  with  the  corresponding 
mortality  of  males  generally,  the  rates  are  rather  below  than  above 
the  average  except  at  ages  15  to  19.  This  rather  unexpected  result 
is  no  doubt  due  in  part  to  occupation  selection,  but  as  has  been  pre- 
viously pointed  out,  the  class  of  labor  employed  in  jute  manufacture 
in  Scotland  is  of  a  decidedly  low  order.  The  details  of  the  mortality 
for  three  years  ending  with  1892  are  set  forth  in  the  following  table, 
which  has  been  abstracted  from  the  report  (p.  Ixxi)  previously 
referred  to;  ' 
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MORTALITY  OF  MALE  EMPLOYEES  IN  JUTE  IWANUFACTUUE  IN  SCOTLAND, 

1890  TO  1892. 

[From  the  Supplement  to  the  Thirty-eighth  Annual  Report  oftl^e  Registrar-General  of 
^  Births,  Deaths,  and  Marriages  of  Scotland.] 


Age. 


15  to  19  years.... 
20  to  24  years — 
25  to  44  years — 
•15  to  64  years — 
05  years  or  over . 


Years  of 
life.(i) 


7,077 
3,180 
5,259 
2,568 
441 


Deaths. 


37 
25 
38 
94 
37 


Rate  per 
1,000. 


5.23 
7.86 
7.23 
36.60 
83.90 


Rate  per 
1,000  for  aU, 
employed 
males. 


5.72 
7.53 
9.98 
24.34 
99. 68 


"The  years  of  life  as  used  in  this  table  means  three  times  the  number  of  employees 
in  jute  manufacture  enumerated-  at  the  census  of  1891. 

The  Supplement  to  the  Forty-eighth  Annual  Keport  of  the  Kegistrar- 
General  of  Scotland,  published  in  1905,  comments  at  greater  length 
upon  this  employment,  and  again  the  statistical  data  contradict  some  of 
the  previously  quoted  medical  conclusions  unfavorable  to  the  industry. 
According  to  the  report,  males  in  jute  manufacture  experienced  death 
rates  at  ages  25  to  44  and  45  to  64  below  the  corresponding  death  rates 
of  all  males  in  Scotland.  At  ages  25  to  64  there  occurred  145  deaths 
from  all  causes  among  jute  workers,  and  of  this  number  26,  or  17.9  per 
cent,  were  from  consumption  and  other  tubercular  diseases,  while  19 
were  from  pneumonia,  12  from  bronchitis,  and  3  from  other  respira- 
tory diseases,  a  total  of  60  deaths  from  diseases  of  the  lungs  and  air 
passages,  or  41.4  per  cent  of  the  mortality  from  all  causes.  The  facts 
in  detail  regarding  the  general  mortality  of  jute  workers,  by  divi- 
sional periods  of  life,  for  the  three  years  ending  with  1902,  are  set 
forth  in  the  table  below,  which  has  also  been  abstracted  from  the  re- 
port (p.  cxxvii)  previously  referred  to: 

MORTALITY  OF  MALE  EMPLOYEES  IN  JUTE  MAIVUFACTUKE  IN  SCOTLAND, 

1900  TO  1902. 

[From  the  Supplement  to  the  Forty-eighth  Annual  Report  of  the  Registrar-General  of 
Births,  Deaths,  and  Marriages  of  Scotland.] 


Age. 

Years  of 
life.(o) 

Deaths. 

Rate  per 
1,000. 

Rate  per 
1,000  for  all 
employed 
males. 

12,213 
9,294 
4,740 
888 

57 
59 
86 
61 

4. 67 
6.35 
18.14 
68.69 

25  to  44  years  

45  to  64  years  

9.32 
26.82 

65  years  or  over  

4r,  A  t     •'^^r  V  ""^^  "^"is  table  means  three  times  the  number  of  emDlovees 

In  jute  manufacture  enumerated  at  the  census  of  1901.  "umuci  uj.  employees 

The  available  statistical  data  do  not  warrant  a  definite  conclusion 
at  the  present  time,  but  the  observed  conditions  in  the  industry  sug- 
gest that  the  same  may  safely  be  classed  among  the  dusty  trades  more 
or  less  injurious  to  health  and  predisposing  to  consumption. 
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PAPER  AND  PTJLP  MANITPACTUEE. 

The  manufacture  of  paper  and  wood  pulp,  according  to  the  census 
of  1905,  gave  employment  to  65,964  wage-earners,  the  number  of 
which  had  increased  33  per  cent  during  the  preceding  five  years.  The 
industry  is  concentrated  in  large  plants,  in  which,  broadly  speaking, 
the  conditions  of  work,  with  particular  reference  to  disease  and  ex- 
posure to  other  health- injurious  circumstances,  are  more  satisfactory 
than  in  small  establishments.  The  industry  has  undergone  a  marked 
change  within  recent  years,  and  the  predominating  material  used  in 
manufacture  now  consists  of  wood  pulp,  in  place  of  linen  rags,  which 
in  the  past  constituted  the  sole  material  from  which  paper  was  made. 
Among  other  materials  which  are  at  the  present  time  employed  in 
paper  manufacture,  aside  from  wood  pulp,  are  chiefly  rags,  including 
cotton  and  flax  waste  and  sweepings,  manila  stock,  including  jute, 
bagging,  rope,  waste,  threads,  and  straw,  which  last  is  being  employed 
to  an  increasing  extent,  including  the  rice  straw  of  the  Southern 
States. 

The  most  important  dust-producing  material  is  rags,  which,  as  a 
rule,  however,  are  subjected  to  a  preliminary  sorting  process  outside 
of  paper  mills.  A  careful  sorting  process  is  necessary  to  eliminate 
colored  rags,  which  are  not  adapted  for  white  paper  making,  all  of 
which  is  carried  on  in  the  rag  and  sorting  rooms,  which  form  the 
dustiest  section  of  a  paper  mill.  The  sorting  and  the  transfer  of  the 
rags  to  the  cylinders  in  which  they  are  boiled  under  high  pressure 
with  caustic  soda  are,  according  to  Arlidge,  the  only  important  proc- 
esses in  which  dust  is  set  free  except  at  the  tear-up  machines  and  to  a 
limited  extent  in  the  bleaching  department,  where  there  is  often  a 
diffusion  of  the  dust  of  bleaching  powder,  which,  however,  can  be  pre- 
vented by  previously  moistening  it,  which  is  often  the  case. 

The  health-injurious  aspects  of  the  industry  are  referred  to  in  a  re- 
port of  the  Massachusetts  state  board  of  health  to  the  effect  that — 

The  operatives  engaged  in  certain  of  the  processes  of  paper  making 
are  exposed  to  considerable  dust  from  rags  used  in  the  manufacture ; 
those  engaged  in  other  departments  are  exposed  more  or  less  to  wet; 
and  those  in  still  others  are  exposed  to  no  industrial  dangers  whatever. 
The  most  important  department  of  such  a  mill,  from  a  sanitary  stand- 
point, is  the  rag-sorting  room.  In  most  of  the  mills  visited  provision 
exists  for  carrying  away,  by  mechanical  ventilation,  the  dust  arismg 
from  the  handling  of  the  rags;  in  some,  no  provision  whatever  is 
made.  On  account  of  the  nature  of  the  raw  material,  it  is  generally 
thought  that  there  is  some  risk  of  infection  of  those  who  handle  the 
rags,  and  smallpox  is  everywhere  looked  upon  as  one  of  the  most  im- 
portant possible  dangers  of  the  paper  industry.  It  would  appe;jr. 
however,  from  facts  obtainable,  that  cases  of  infection  traceable  to  Uie 
handling  of  rags  are  not  common.  In  some  of  the  establishments,  it  is 
said,  the  rag  sorters  are  seldom  sick.  In  the  establishments  visit^ 
the  operatives  had  generally  the  appearance  of  health  and  strength. 
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In  a  subsequent  report  by  the  same  authority  the  dust  problem  in 
paper  manufacture  is  discussed  at  greater  length,  m  part  as  follows : 

The  materials  from  which  paper  is  made  include  rags,  burlap,  old 
paper  and  wood  pulp.  Eags  are  derived  chiefly  from  foreign  coun- 
lies  from  which  they  are  imported  in  bales  compressed  by  hydraulic 
power.  These  are  opened  at  the  mill,  and  the  contents  are  put  into 
a  closed,  box-like  structure,  known  as  a  "  beater  »  or  "  thresher,  con- 
taining a  large  wooden  roller  with  iron  "fingers,"  which  revolve  several 
hundred  times  per  minute.  This  separates  the  rags  and  shakes  them 
thoroughly,  giving  rise  to  much  dust,  which  falls  between  the  long 
strips  of  iron  grating  beneath  the  roller  into  a  specially  constructed 
receptacle,  which  may  be  cleaned  out  by  hand  or  by  means  of  an  ex- 
haust fan  and  dust  pipe.  During  this  process  more  or  less  dust  com- 
■  monly  escapes  into  the  room,  and  in  some  instances  the  amount  is  very 
areat,  partly  because  of  the  very  dirty  character  of  the  rags  handled. 
From  facts  gathered  with  reference  to  this  process  m  80  establishments 
it  appears  that,  with  the  usual  grade  of  stock,  no  matter  what  kind  of 
"  duster  "  or  "  thresher  "  is  used,  and  in  spite  of  exhaust  fans  and  dust 
pipes,  some  dust  will  escape.  With  high-grade  stock  certam  dusters 
work  very  well,  while  with  low-grade  stock  the  results  are  far  from 
satisfactory.   Some  very  high-grade  clean  stock  gives  off  little  if  any 

dust.  '  11       1      T  1  1  J 

In  some  mills  the  dust  from  the  threshers  is  collected  and  baled. 
This  work  is  exceedingly  dusty,  and  the  men  who  perform  it  are  pro- 
vided with  respirators,  which  they  appear  to  use  with  far  less  re- 
luctance than  is  shown  by  those  to  whom  they  are  supplied  in  other 
dusty  trades. 

From  the  duster  or  thresher  the  rags  are  conveyed  by  hand  or 
through  a  chute  to  the  sorting  room,  where  they  are  sorted  on  tables 
with  box-like  tops  provided  with  bottoms  of  wire  netting,  through 
which  dust  and  fine  particles  escape  to  receptacles  below. 

The  most  recent  English  mortality  statistics  of  paper  manufacture 
are  for  the  three  years  ending  with  1902,  referred  to  in  the  Supple- 
ment to  the  Sixty-fifth  Annual  Eeport  of  the  Registrar-General  in 
part  as  follows : 

At  ages  under  20  years  paper  makers  experience  a  mortality  con- 
siderably above,  and  at  ages  over  65  years  slightly  above,  the  standard 
for  occupied  and  retired  males ;  at  all  other  ages  it  is  below  the  stand- 
ard, the  difference  being  most  marked  at  ages  35  to  55  years.  In 
the  main  working  period  of  life  the  comparative  mortality  figure  is 
730,  or  27  per  cent  below  the  standard.  The  mortality  from  influ- 
enza, alcoholism,  and  liver  disease,  and  accident  is  in  each  case  less 
than  half  the  standard,  and  under  every  other  heading  except  suicide 
there  is  also  an  advantage. 

The  recent  English  mortality  statistics  for  persons  employed  in 
the  paper  industry  do  not  indicate  a  very  marked  effect  of  this  em- 
ployment on  health,  but  rather  to  the  contrary  the  general  death  rate 
was  below  the  average  at  ages  20  to  64.    In  the  table  which  follows 

"Part  II,  Supplement  to  the  Sixty-flfth  Annual  Report  of  the  Registrar- 
General  of  Births,  Deaths,  and  Marriages  in  England  and  Wales,  p.  xci. 
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a  comparison  is  made  of  the  mortality  from  all  causes  among  men  in 
this  group  with  that  of  occupied  males  generally,  and  the  comparison 
shows  that  It  IS  only  at  ages  15  to  19,  and  65  or  over,  that  the  general 
death  rate  of  persons  employed  in  paper  manufacture  exceeds  the 
general  average. 

MORTALITY  FROM  ALL  CAUSES  AMONG  PAPER  OTAKERS,  COMPARED  WTTTT 
iGrGRSuPs'^  OCCUPIED  MALES  IN  ENGLAND  AND  WALE^T^  ToTdoI  b? 

[Prom  Part  II,  Supplement  to  t^|,^-^-fl«h  A^^^^^  Births,  Deaths 


Age  at  death. 

Death  rate 
per  1,000 

for  all 
occupied 
males. 

Death  rate  for  paper  makers. 

Rate  per 
1,000. 

Greater 
(+)  or  less 
(-)  than 
rate  for  all 
occupied 
males. 

Ratio  to 
rate  for  all 
occupied 
males. 

15  to  19  years  

2.44 
4.41 
6.01 
10.22 
17.73 
31. 01 
88.39 

3.46 
4. 01 
5.02 
6.66 
11.05 
26.38 
94.80 

+1.02 

-  .40 

-  .99 
-3. 56 
-6.68 
-4. 63 
+6.41 

142 
91 
84 
65 
62 
85 

107 

20  to  24  years  

25  to  34  years  

35  to  44  years  

45  to  54  years  

65  years  or  over  

The  preceding  table  is  self-explanatory  and  requires  no  further 
comment.  A  more  extended  comparison,  however,  is  made  in  the 
next  table,  in  which  the  mortality  of  paper  makers  from  consumption 
is  compared  with  the  normal  mortality  of  occupied  males  from  this 
disease,  by  divisional  periods  of  life.  The  comparison  shows  that  the 
mortality  from  consumption  was  below  the  average  at  all  ages. 

MORTALITY  FROM  CONSUMPTION  AMONG  PAPER  IHAKERS,  COMPARED  WITH 
THAT  OF  ALL  OCCUPIED  MALES  IN  ENGLAND  AND  WALES,  1900  TO  1902,  BY 
AGE  GROUPS. 


fFrom  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar-General  of 
Births,  Deaths,  and  Marriages  in  England  and  Wales.] 


Ago  at  death. 


15  to  19  years. . 
20  to  24  years. . 
25  to  34  years.. 
35  to 44  years.. 
45  to  54  years. . 
65  to  64  years. . 
65  years  or  over 


Mortality  from  consumption. 


Death  rate 
per  1,000 

for  all 
occupied 
males. 


0. 54 
1.55 
2.03 
2.74 
3.04 
2. 16 
1.11 


Death  rate  for  paper  makers. 


Rate  per 
1,000. 


0.54 
1.29 
1.95 
2.13 
1.78 
1.86 
1.02 


Greater  (+) 
or  less  (— ) 
than  rate 

foraU 
occupied 
males. 


—  .26 

—  .08 

—  .61 
—1.26 

—  .30 

—  .09 


Ratio  to 
rate  for 
all  occu- 
pied males. 


lOO 
83 
96 
78 
59 
86 
92 
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The  foregoing  comparison  indicates  a  degree  of  consumption  fre- 
quency below  the  average  for  paper  makers,  but  the  differences  are 
not  very  pronounced  and  at  certain  periods  of  life  are  very  slight. 
It  is  quite  probable  that  occupation  changes  affect  the  accuracy  of  the 
official  vital  statistics  and  that  the  health-injurious  effects  of  the  in- 
dustry are  more  serious  than  is  disclosed  by  an  analysis  of  the 
available  statistical  information  regarding  this  employment. 

The  recorded  industrial  insurance  mortality  statistics  of  paper 
makers  are  limited  to  115  deaths  from  all  causes,  of  which  34,  or  29.6 
per  cent,  were  from  consumption.  Of  the  mortality  of  paper  makers 
from  respiratory  diseases  other  than  consumption,  9  were  from  pneu- 
monia and  1  was  from  bronchitis.  There  were  44  deaths  of  paper 
makers  from  consumption  and  from  other  respiratory  diseases  com- 
bined, or  38.3  per  cent  of  the  total  mortality  was  due  to  diseases  of 
the  lungs  and  air  passages.  The  excess  in  the  mortality  of  paper 
makers  from  consumption  is  clearly  brought  out  in  the  tabular  pre- 
sentation of  the  proportionate  mortality  from  this  disease,  by  divi- 
sional periods  of  life. 

PROPORTIONATE  MORTALITY  PROM  CONSUMPTION  AMONG  PAPER  MAKERS, 

1897  TO  1906,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  THE  REGISTRATION 
AREA  OP  THE  UNITED  STATES,  1900  TO  1906,  BY  AGE  GROUPS. 

[Figures  for  paper  makers  from  experience  of  an  industrial  insurance  company  ;  figures 
for  males  in  the  registration  area  computed  from  mortality  statistics  of  the  United 
states  census.] 


Age  at  death. 

Deaths  of  paper  makers, 
1897  to  1906,  due  to- 

Per  cent  of  deaths  due 
to  consumption  among — 

All  causes. 

Consump- 
tion. 

Paper 
makers. 

Males  in 
registration 
area,  1900  to 
1906. 

15  to  24  years                                                 -  . 

13 
28 
18 
15 
23 
18 

6 
15 
7 
2 
3 
1 

46.2 
53.6 
38.9 
13.3 
13.0 
5.6 

27.8 
31.3 
23.6 
15.0 
8.1 
2.7 

25  to  34  years  

35  to  44  years  

45  to  54  years  

55  to  64  years  

65  years  or  over  

Total  

115 

34 

29.6 

14.8 

While  according  to  this  table  the  consumption  mortality  of  paper 
makers  was  excessive  at  all  ages  except  45  to  54,  the  excess  was  most 
pronounced  at  ages  15  to  44.  At  ages  15  to  24,  out  of  every  100  deaths 
from  all  causes,  46.2  were  from  consumption,  against  27.8  expected; 
at  ages  25  to  34  the  proportion  was  53.6,  against  31.3  expected ;  and  at 
ages  35  to  44  the  proportion  was  38.9,  against  23.6  expected. 

CABINETMAKERS. 

The  occupation  of  the  cabinetmaker  is  a  well-defined  and  separate 
branch  of  carpentry  practically  limited  to  the  manufacture  of  furni- 
ture, and  men  in  this  employment  are  often  separately  classified  as 
furniture  makers  and  repairers.    Occasionally  the  classification  in- 
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eludes  upholsterers,  but  since  the  exposure  to  health-injurious  condi- 
tions IS  essentially  different  in  the  two  occupations,  such  a  grouping 
IS  not  in  conformity  to  the  conditions  under  which  the  two  employ- 
ments are  carried  on.  The  census  of  1900  returns  the  number  of 
cabinetmakers  at  35,641,  but  in  addition  the  number  of  persons  em- 
ployed m  furniture  manufacture  was  23,078.  In  the  vital  statistics 
of  the  census  of  1900,  however,  cabinetmakers  and  upholsterers  are 
combined  into  one  group,  but  the  mortality  returns  were  limited  to 
the  registration  States,  giving  the  combined  number  of  the  two  em- 
ployments for  known  ages  15  years  or  over  as  24,695.  Among  this 
number  there  occurred  during  the  census  year  446  deaths  from  all 
causes,  or  at  the  rate  of  18.06  per  1,000  per  annum,  against  a  general 
average  for  all  occupations  of  only  15.16.  The  mortality  from  con- 
sumption among  cabinetmakers  and  upholsterers,  according  to  the 
census,  was  excessively  high,  or  3.59  per  1,000,  against  2.37  for  all 
occupations,  and  2.62  for  the  manufacturing  and  mechanical  indus- 
tries class.  The  consumption  mortality  of  cabinetmakers  and  uphol- 
sterers was  also  decidedly  in  excess  of  the  corresponding  mortality  of 
carpenters  and  joiners.  While  the  consumption  mortality  rate  for 
cabinetmakers  and  upholsterers  was  3.59  per  1,000,  as  previously 
stated,  the  corresponding  rate  for  carpenters  and  joiners  was  2.31. 
It  is  also  of  interest  to  note  that  while  among  cabinetmakers  and 
upholsterers  the  proportion  of  persons  of  ages  65  or  over  was  6  per 
cent,  the  corresponding  proportion  for  carpenters  and  joiners  was  7.9 
per  cent.  If  the  two  employments  had  been  separately  returned  the 
value  of  the  data  would  have  been  very  materially  increased.  It  is 
quite  safe  to  assume,  however,  that  of  the  two  occupations,  that  of  the 
upholsterer  is  more  injurious  to  health  than  the  employment  of  the 
cabinetmaker. 

Qualified  medical  opinion  is  divided  as  to  the  health-injurious 
effects  of  the  continuous  inhalation  of  wood  dust,  but  it  is  generally 
agreed  that  the  dust  of  hard  wood  is  more  injurious  than  the  dust  of 
soft  wood,  and  that  the  most  injurious  of  all  is  the  dust  of  so-called 
satinwood,  or  African  boxwood,  which,  however,  is  used  in  only  very 
limited  quantities  for  special  purposes,  which  will  be  referred  to 
again  under  wood  turners  and  other  woodworkers  subsequently  to  be 
mentioned. 

Kamazzini  held  the  opinion  that  workers  in  wood  do  not  suffer 
any  serious  inconvenience  on  account  of  their  employment,  except 
those  working  in  cypress,  which  produces  headache,  an  opinion  wliich 
does  not  seem  to  be  confirmed  by  extensive  experience  in  our  numer- 
ous cypress  shingle  mills.  At  least  no  qualified  medical  opinion  has 
been  made  a  matter  of  record,  to  the  effect  that  employees  in  cypress 
mills  are  subject  to  particularly  injurious  conditions.  Thackrah, 
writing  in  1832,  refers  to  health-injurious  consequences  among  men 
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working  in  particular  kinds  of  hard  wood,  and  his  opinion  is  here 
quoted  since  it  was  fully  confirmed  by  subsequent  experience. 
«  Cabinetmakers  suffer  from  the  dust  when  they  saw  African,  cam, 
rosewood,  and  Spanish  mahogany.  The  first  of  these  is  most  m]u- 
rious.  Its  dust  produces  sneezing,  headache,  sickness,  and  sometimes 
vomitmg.    This  wood,  however,  is  rarely  used." 

B.  W.  Eichardson,  M.  D.,  also  commented  upon  wood  dust  as  more 
or  less  injurious  to  health  and  as  a  substance  injurious  to  the  lungs, 
stating  that — 

The  dusts  of  some  kinds  of  wood,  to  which  turners  of  wood  and 
fine  cutters  of  wood  are  exposed,  are  causes  of  much  irritation  ot  the 
lungs  and  of  bronchial  cough.  The  dust  is  fine  and  penetrating, 
and  when  it  is  from  colored  wood  it  imparts  its  own  peculiar  color 
to  the  bronchial  secretion.  I  have  seen  these  phenomena,  markedly 
in  the  case  of  mahogany  carvers,  in  those  who  carve  ornaments  tor 
couches  and  other  articles  of  furniture.  The  work  gives  rise  to  a 
great  quantity  of  wood  dust,  wliich  is  constantly  inhaled.  In  carv- 
ing, the  artisan  has  to  keep  up  a  blowing  process  with  the  lips  m 
order  to  blow  away  the  smaU.  portions  of  wood  which  he  removes 
with  the  chisel.  This  process  is  very  wearying,  but  the  cliief  com- 
plaint made  by  the  worker  is  of  the  dust  he  draws  back  m  inhalation. 
The  mischief  is  greatly  increased  in  the  rooms  where  the  ventilation 
is  imperfect.  The  cough  is  usually  attended  with  copious  secretion 
from  the  bronchial  tubes,  and  I  have  more  than  once  known  the  loss 
from  this  cause  so  copious  as  to  cause  other  symptoms  of  wasting 
and  exhaustion  allied  to  phthisis  pulmonalis  and  constituting  what 
has  been  called  bronchial  phthisis.  As  a  rule,  however,  those  who 
suffer  from  this  form  of  disease  recover  when  they  are  removed 
from  their  occupation  and  are  placed  in  favorable  circumstances  for 
recovery. 

More  recent  observations  are  by  Parry,  who  refers  to  the  employ- 
ment of  cabinetmakers,  but  who,  in  particular,  considers  the  process 
of  sandpapering  and  the  resulting  mixture  of  mineral  with  organic 
dust.  In  his  opinion,  "carpenters,  joiners,  turners,  and  cabinet- 
makers are  exposed  to  the  risks  of  breathing  in  wood  dust ;  but  the 
lung-disease  death  rate — 337  compared  with  402  for  all  males — does 
not  seem  to  prove  that  much  harm  is  caused  by  its  inhalation." 

Tracy  refers  very  briefly  to  the  occupation,  and  after  stating  that 
dust  of  vegetable  origin  is  on  the  whole  quite  harmless,  holds,  regard- 
ing the  effect  of  wood  dust  in  particular,  as  follows :  "  The  workmen 
who  inhale  vegetable  dust  do  not  as  a  rule  suffer  in  consequence. 
The  dust  of  wood,  in  particular,  is  so  harmless  that  it  seems  more 
appropriate  to  speak  of  cabinetmakers  and  carpenters  under  another 
heading,  as  their  attitude  while  at  work  has  more  to  do  in  bringing 
on  disease  than  the  atmosphere  they  breathe.  The  dust  of  the  hard 
woods,  as  mahogany,  rosewood,  etc.,  may  cause  slight  irritation  of 
the  larynx  and  trachea  and  a  tendency  to  bronchial  catarrh." 
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The  annual  reports  of  English  factory  inspectors  contain  frequent 
references  to  the  health-injurious  effects  of  African  boxwood  or 
so-called  satmwood,  rosewood,  etc.,  but  since  the  manufacture  of 
small  articles  m  which  this  wood  is  used  brings  the  employment 
more  properly  within  the  group  of  wood  turners  and  carvers  the 
peculiar  effects  of  the  dust  of  this  wood  on  health  wiU  there  be 'con- 
sidered in  more  detail. 

As  previously  stated,  the  United  States  census  returns  combine  the 
mortality  of  cabinetmakers  with  that  of  upholsterers;  and  the  only 
official  vital  statistics  are  for  the  State  of  Ehode  Island  for  the 
decade  ending  with  1906.  The  number  of  deaths  of  cabinetmakers 
recorded  was  only  50  from  all  causes,  and  of  this  number  12,  or  24  per 
cent,  were  froni  consumption.  The  number  of  deaths  from  respira- 
tory diseases  other  than  consumption  among  men  in  this  occupation 
was  9,  which,  combined  with  the  mortality  from  consumption,  re- 
turned 21  deaths  from  diseases  of  the  lungs  and  air  passages,  or  42 
per  cent  of  the  mortiility  from  all  causes.  The  corresponding  per- 
centage of  deaths  from  consumption  and  from  other  respiratory  dis- 
eases for  all  males  in  Ehode  Island  was  30.3  per  cent. 

The  most  recent  English  mortality  statistics  of  cabinetmakers 
are  for  the  three  years  ending  with  1902,  referred  to  in  the  Supple- 
ment to  the  Sixty-fifth  Annual  Report  of  the  Registrar-General,  in 
part  as  follows: 

Cabinetmakers  suffer  more  severely  than  all  occupied  and  retired 
males  at  ages  under  20  and  above  65,  but  at  all  intermediate  ages 
the  death  rates  are  below  the  standard,  while  at  every  stage  of 
life  they  exceed  those  of  carpenters.  In  the  main  working  period 
the  comparative  mortality  figure  of  cabinetmakers  is  956,  or  5  per 
cent,  below  the  standard.  They  suffer  less  than  the  average  from  in- 
fluenza, alcoholism,  and  liver  disease,  as  well  as  from  diseases  of  the 
nervous,  circulatory,  and  respiratory  systems;  the  mortality  from 
accident  is  also  low.  On  the  other  hand,  among  these  workers  both 
cancer  and  phthisis  are  more  fatal  than  the  average,  and  suicide  is 
more  common.  («) 

The  recent  English  mortality  statistics  for  cabinetmakers  are  not 
quite  conclusive  as  to  the  generally  unfavorable  effects  of  this  industry 
on  health.  In  the  table  which  follows  a  comparison  is  made  of  the 
mortality  from  all  causes  among  men  in  this  group  with  that  of  occu- 
pied males  generally,  and  while  the  returns  are  not  entirely  conclusive 
they  are  suggestive  of  more  or  less  unfavorable  circumstances  con- 
nected with  the  employment,  since  at  ages  35  to  64  the  departure  from 
the  normal  is  very  slight  and  probably  to  a  not  inconsiderable  extent 
the  result  of  occupation  changes  more  or  less  likely  to  impair  the 
value  of  the  available  statistical  data. 


Tart  II,  Supplement  to  the  Sixty-fifth  Aumial  Report  of  the  Registrar- 
General  of  Births,  Deaths,  and  Marriages  in  England  and  Wales,  p.  Ixxx. 
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MOKTALITY  FROM  ALL  CAUSES  AMONG  CABINETMAKERS,  COMPARED  WITH 
THAT  OP  ALL  OCCUPIED  MALES  IN  ENGLAND  AND  WALES,  1900  TO  1902,  BY 
AGE  GROUPS. 

IFrom  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar-General 
of  Births,  Deaths,  and  Marriages  in  England  and  Wales.] 


Age  at  death. 


15  to  19  years. . 
20  to  24  years . . 
25  to  34  years . . 
35  to  44  years . . 
45  to  54  years. . 
55  to  64  years . . 
65  years  or  over 


Death  rate 
per  1,000 
for  all  oc- 
cupied 
males. 


2.44 
4. 41 
6.01 
10.22 
17.73 
31.01 
88. 39 


Death  rate  for  cabinetmakers. 


Rate  per 
1,000. 


2. 61 
3. 73 
5. 20 
9.84 
17.34 
30.65 
82.99 


Greater 
{+)  or  less 

( — )  than 
rate  for  all 

occupied 
males. 


-1-0. 17 

—  .68 

—  .81 

—  .38 

—  .39 

—  .36 
—5. 41 


Ratio  to 
rate  for  all 
occupied 
males. 


107 
85 
87 
96 
98 
99 
94 


The  preceding  table  is  self-explanatory  and  requires  no  further 
comment.  A  more  extended  comparison  is  made  in  the  next  table,  in 
which  the  mortality  of  cabinetmakers  from  consumption  is  compared 
with  the  normal  mortality  of  occupied  males  from  this  disease,  by 
divisional  periods  of  life.  The  comparison  shows  that  the  mortality 
from  consumption  was  excessive  at  all  ages,  but  in  marked  contrast 
to  a  low  general  death  rate  at  ages  20  to  64.  The  corresponding  death 
rates  from  consumption  were  excessive  for  cabinetmakers  at  all  ages 
15  or  over.  While  the  excess  was  not  very  marked,  the  departure 
from  the  normal  is  quite  significant  at  ages  35  to  44. 

MORTALITY  PROM  CONSUMPTION  AMONG  CABINETMAKERS,  COMPARED  WITH 
THAT  OP  ALL  OCCUPIED  MALES  IN  ENGLAND  AND  WALES,  1900  TO  1902 
Br  AGE  GROUPS. 


[Prom  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar-General 
of  Births,  Deaths,  and  Marriages  in  England  and  Wales.] 


Age  at  death. 

Mortality  from  consumption. 

Death  rate 
per  1,000  for 
all  occupied 
males. 

Death  rate  for  cabinetmakers. 

Rate  per 
1,000. 

Greater  (+) 
or  less  (— ) 
than  rate 
for  all  oc- 
cupied 
males. 

Ratio  to 
rate  for  all 
occupied 
males. 

15  to  19  years  

0. 54 
1. 55 
2.03 
2. 74 
3. 04 
2. 16 
1.11 

0.69 
1.65 
2. 18 
3.  79 
3.83 
2.71 
1.86 

-1-0.15 
+  .10 
+  .15 
-t-1.05 
+  .79 
-t-  .55 
+  .75 

128 
106 
107 
138 
126 
125 
168 

35  to  44  years 

45  to  54  years . .   

55  to  64  years .   

05  years  or  over ...   
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The  recorded  industrial  insurance  mortality  statistics  of  cabinet- 
makers mclude  817  deaths  from  all  causes.  Of  this  number  162,  or 
19.8  per  cent,  were  from  consumption.  In  the  mortality  from  respira- 
tory diseases  other  than  consumption  there  were  75  deaths  from  pneu- 
monia, 14  from  asthma,  14  from  bronchitis,  and  17  from  other  less 
frequent  respiratory  diseases.  Of  the  total  mortality  34.5  per  cent 
was  from  diseases  of  the  lungs  and  air  passages.  The  mortality  from 
consumption  was  excessive  at  all  ages,  but  most  so  at  25  to  34,  when 
out  of  every  100  deaths  from  all  causes  55.7  were  from  consumption 
against  a  normal  expected  proportion  of  31.3.  The  analysis  of  the 
mortality  from  consumption  in  detail  is  presented  in  the  following 
table : 

PROPORTIONATE  MORTALITY  FROM  CONSUMPTION  AMONG  CABINETMAKERS 

1897  TO  1906,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  THE  REGISTRATION  AREa' 
OF  THE  UNITED  STATES,  1900  TO  1906,  BY  AGE  GROUPS. 

[Figures  for  cabinetmakers  from  experience  of  an  industrial  insurance  companv  •  fieures 
for  males  m  the  registration  area  computed  from  mortality  statistics  of  the  United 
States  census.]  umieu 


Age  at  death. 


15  to  24  years... 
25  to  34  years... 
35  to  44  years... 
45  to  54  years... 
55  to  64  years... 
65  years  or  over 

Total  


Deaths  of  cabinetmakers 
1897  to  1906,  due  to- 


All  causes. 


39 
61 
82 
136 
197 
302 


817 


Consump- 
tion. 


14 
34 
40 
31 
29 
14 


162 


Per  cent  of  deaths  due  to 
consumption  among — 


Cabinet- 
makers. 


35.9 
55.7 
48.8 
22.8 
14.7 
4.6 


19.8 


Males  in 
registration 
area,  1900 
to  1906. 


27.8 
31.3 
23.6 
15.0 
8.1 
2.7 


14.0 


The  observations  and  statistical  data  regarding  the  mortality  of 
cabinetmakers  confirm  the  conclusion  that  the  degree  of  consumption 
frequency  in  this  employment  is  decidedly  excessive,  and  without 
question  directly  connected  with  the  health-injurious  circumstances 
of  the  trade.  The  excess  in  the  degree  of  consumption  frequency  is 
most  marked  at  ages  35  or  over,  which  would  make  it  probable  that 
the  type  of  the  disease  as  met  with  in  this  employment  assumes,  in 
many  cases,  the  fibroid  form,  or  that  of  a  distinct  occupation  disease. 

WOOD  TURNERS  AND  CARVERS. 

Wood  turning  and  carving  are  industries  in  which  the  conditions 
affecting  health  and  life  are  much  the  same  as  in  cabinetmaking 
and  other  woodworking  industries.  The  amount  of  wood  dust  in- 
haled is  probably  larger,  but  no  very  conclusive  information  is  availa- 
ble, with  the  exception  of  the  health-injurious  effects  of  working 
on  so-called  African  boxwood,  or  satinwood,  much  of  which  is  used 
for  shuttle  making.  The  effects  of  the  dust,  however,  are  probably  not 
as  serious  to  the  lungs  as  to  the  system  generally,  and  the  most  im- 
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portant  effect  of  the  dust  of  African  boxwood  is  paralysis  of  the 
nerves.  The  whole  subject  was  carefully  considered  before  the  com- 
mission on  industrial  diseases,  and  rules  have  been  issued  prohibiting 
the  use  of  this  wood,  except  under  certain  specified  restrictions. 
The  symptoms,  as  defined  by  Oliver,  are  similar  to  those  occurring 
among  cabinetmakers  and  joiners,  who  saw,  chip,  and  otherwise 
manipulate  the  sequoia  wood  of  our  Pacific  coast.  It  is  stated  that 
they  resemble  those  exhibited  by  persons  who  are  suffering  from  a 
bad  cold  in  the  head  and  chest,  including  irritation  in  the  throat 
and  bronchial  tubes,  accompanied  by  cough,  labored  breathing,  and 
quickened  pulse.  The  symptoms  usually  last  only  for  a  day  or  two 
and  are  usually  seen  only  among  men  who  are  working  with  the  wood 
for  the  first  time.  A  tolerance  seems  to  be  established  in  regard 
to  it,  except  in  the  case  of  men  who  are  liable  otherwise  to  bronchi- 
tis and  asthma. 

Oliver  enlarges  upon  the  subject  and,  after  pointing  out  that  certain 
kinds  of  wood  have  a  bad  reputation  among  joiners  and  that  some 
sawdusts  are  more  irritating  than  others,  probably  from  the  large 
amount  of  inorganic  matter  which  they  contain,  he  refers  to  condi- 
tions in  Lancashire,  where  "  the  dust  given  off  during  the  manufac- 
ture of  shuttles  for  weaving  purposes  is  a  cause  of  malaise  to  the 
workmen  employed.  Many  of  them  suffer  from  headache,  coryza, 
excessive  secretion  of  tears,  and  attacks  of  asthma."  "  The  men 
who  suffered  presented  a  pale  and  jaundiced  appearance;  their  breath 
had  a  peculiar  camphor-like  odor.  Several  of  them  had  attacks  of 
difficulty  of  breathing  and  of  precordial  pain  accompanied  by  cold 
sweating.   There  was  also  marked  slowing  of  the  heart's  action." 

The  health-injurious  effects  of  wood  working  in  hard  woods,  such 
as  ebony  and  rosewood,  have  been  recognized  by  different  authorities 
on  occupation  diseases,  and  according  to  Arlidge  of  all  woods  rose- 
wood produces  the  most  obnoxious  dust,  emphasizing  the  fact  that 
physical  conformation  and  density  of  dust  particles  are  not  the  sole 
factors  governing  the  health-injurious  effects  on  the  human  system. 

The  most  recent  English  mortality  statistics  of  wood  turners  and 
coopers  are  for  the  three  years  ending  with  1902,  referred  to  in  the 
Supplement  to  the  Sixty-fifth  Annual  Eeport  of  the  Eegistrar-Gen- 
eral  in  part  as  follows: 

At  every  group  of  ages  except  15  to  20  years,  the  death  rate  exceeds 
the  standard  for  all  occupied  and  retired  males,  the  excess  being 
greatest  in  middle  life.  In  the  main  working  period  the  comparative 
mortality  figure  is  1,181,  or  18  per  cent  above  the  standard.  From 
all  the  principal  causes,  except  accident,  the  mortality  exceeds  the 
average.  Wood  turners  and  coopers  are  specially  liable  to  phthisis, 
as  well  as  to  diseases  of  the  respiratory  system  and  to  Bright's  disease. 

The  recent  English  statistics  of  wood  turners  are  quite  conclusive 
of  the  unfavorable  effects  of  this  industry  on  health.    In  the  table 
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which  follows  a  comparison  is  made  of  the  mortality  from  all  causes 
among  men  in  this  group  with  that  of  occupied  males  generally  and 
the  result  is  decidedly  suggestive  of  conditions  in  the  trade  more  or 
less  unfavorable  to  life  and  health.  The  excess  in  the  general  death 
rate  of  wood  turners  is  met  with  at  all  ages,  but  is  most  pronounced 
at  ages  45  or  over. 

MORTALITY  FKOM  ALL  CAUSES  AMONG  WOOB  TURNERS,  COMPARED  WITH  THAT 
M^I^ES  IN  ENGLAND  AND   WALES,  1900   TO    1902    BY  aJe 

[From  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar-General  of 
Births,  Deaths,  and  Marriages  in  England  and  Wales.]  "eiierai  or 


Age  at  death. 

Death  rate 
per  1,000 
for  aU  occu- 
pied males. 

Death  rate  of  wood  turners. 

Rate  per 
1,000. 

Greater  (+) 
or  less  (— ) 
than  rate 
for  all  occu- 
pied males. 

Ratio  to 
rate  for  all 
occupied 
males. 

2.44 
4.41 
6. 01 
10.22 
17.73 
31.01 
88.39 

1.94 
4.46 
6.23 
11.69 
24.98 
34.70 
92.82 

-0.50 
+  .05 
+  .22 
+1.47 
+7.25 
+3.69 
+4.43 

80 
101 
104 
114 
141 
112 
105 

55  to  64  years  

65  years  or  over  

The  preceding  table  is  self-explanatory  and  requires  no  further 
comment.  A  more  extended  comparison,  however,  is  made  in  the 
next  table,  in  which  the  mortality  of  wood  turners  from  consumption 
is  compared  with  the  normal  mortality  of  occupied  males  from  this 
disease,  by  divisional  periods  of  life.  The  comparison  shows  that 
the  mortality  from  consumption  was  excessive  at  all  ages,  but  decid- 
edly so  at  ages  35  to  54,  when  the  excess  was  1.05  per  1,000  at  ages 
35  to  44  and  2.48  per  1,000  at  46  to  64. 


MORTALITY  FROM  CONSUMPTION  AMONG  WOOD  TURNERS,  COMPARED  WITH 
THAT  OF  ALL  OCCUPIED  MALES  IN  ENGLAND  AND  WALES,  1900  TO  1902,  BY 
AGE  GROUPS. 

[From  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar-General 
of  Births,  Deaths,  and  Marriages  in  England  and  Wales.  ] 


Age  at  death. 


16  to  19  years... 
20  to  24  years... 
25  to  34  years... 
35  to  44  years... 
45  to  54  years... 
55  to  64  years... 
65  years  or  over 


Mortality  from  consumption. 


Death  rate 
per  1,000 
for  all  occu- 
pied males. 


0.54 
1.65 
2.03 
2.74 
3.04 
2. 16 
1.11 


Death  rate  for  wood  turners. 


Rate  per 
1,000. 


0.63 
L54 
2.89 
3.79 
5.52 
2.96 
1.36 


Greater  (+) 
or  less  (— ) 
than  rate 
for  all  occu- 
pied males. 


+0.09 
-  .01 
+  .86 
+1.05 
+2.48 
+  .80 
+  .25 


Ratio  to 
rate  for  all 
occupied 
males. 


117 
99 
142 
138 
182 
137 
123 
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The  recorded  industrial  insurance  mortality  experience  of  wood 
turners  includes  127  deaths  from  all  causes,  of  which  25,  or  19.7  per 
cent,  were  from  consumption.  Of  the  mortality  of  wood  turners 
from  other  respiratory  diseases,  3  were  from  asthma,  2  from  bron- 
chitis, 11  from  pneumonia,  and  5  from  less  frequent  diseases  of  this 
class.  If  the  deaths  from  consumption  and  from  other  respiratory 
diseases  are  combined,  36.2  per  cent  of  the  mortality  of  wood  turners 
was  from  diseases  of  the  lungs  and  air  passages.  The  number  of 
deaths  of  wood  turners  included  in  this  analysis  is  not  quite  suffi- 
cient for  a  final  conclusion,  but  is  decidedly  suggestive  of  health- 
injurious  circumstances  destructive  of  life  and  health  at  an  early 
period  of  life.  The  excess  in  the  consumption  mortality  is  more 
clearly  brought  out  in  the  tabular  presentation  of  the  proportionate 
mortality  from  this  disease  by  divisional  periods  of  life.  The  com- 
parison shows  that  the  consumption  mortality  was  decidedly  excessive 
at  all  ages  under  66,  but  most  so  at  15  to  34,  when  the  proportionate 
mortality  was  70  per  cent  at  ages  15  to  24,  and  62.5  per  cent  at  25 
to  34. 

PROPORTIONATE  MORTALITY  FROM  CONSUMPTION  AMONG  WOOD  TURNERS, 

1897  TO  1906,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  THE  REGISTRATION 
AREA  OF  THE  UNITED  STATES,  1900  TO  1906,  BY  AGE  GROUPS. 


[Figures  for  cabinetmakers  from  experience  of  an  industrial  insurance  company  ;  figures 
for  males  in  the  registration  area  computed  from  mortality  statistics  of  the  United 
States  census.] 


Age  at  death. 

Deaths  of  wood  turn- 
ers, 1897  to  1900,  due 
to- 

Per  cent  of  deaths  due 
to  consumption 
among — 

All  causes. 

Consimip- 
tion. 

Wood 
turners. 

Malei  in 

registration 
area,  1900 
to  1906. 

10 
8 
17 
24 
33 
35 

7 
5 
3 
4 
5 
1 

70.0 
62.5 
17.6 
16.7 
15.2 
2.9 

27.8 
31.3 
23.0 
15.0 
8.1 
2.7 

55  to  64  years  

65  years  or  over  

Total  

127 

25 

19.7 

14.8 

The  recorded  industrial  insurance  mortality  experience  of  wood 
carvers  may  be  separately  considered,  and  the  statistics  available 
include  123  deaths  from  all  causes.  Of  this  number,  27,  or  22.0  per 
cent,  were  from  consumption,  and  16,  or  13.0  per  cent,  from  respira- 
tory diseases  other  than  consumption.  Of  the  mortality  from  other 
respiratory  diseases,  9  deaths  were  from  pneumonia,  2  from  asthma, 
2  fi-om  bronchitis,  and  3  from  less  frequent  respiratory  diseases. 
If  the  deaths  from  consumption  and  from  other  respiratory  diseases 
are  combined,  35  per  cent  of  the  total  mortality  of  wood  carvers 
IS  shown  to  have  been  from  diseases  of  the  lungs  and  air  passages. 
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The  following  table  gives  the  details  of  the  comparative  mortality  of 
wood  carvers  from  consumption  in  the  recorded  industrial  mortality 
experience:  *^ 

PKOPORTIONATE  MORTALITY  FROM  CONSUMPTION  AMONG  WOOD  CARVFR<i 


*   Age  at  death. 

Deaths  of  wood  carvers, 
1897  to  1906,  due  to- 

Per  cent  of  deaths  due 
to  consumption 
among — 

All  causes. 

Consump- 
tion. 

Wood 
carvers. 

Males  In 
registration 
area,  1900 
to  1906. 

15  to  24  years  

11 
20 
23 
31 
21 
17 

3 
9 
9 
5 
1 

27.3 
45.0 
39.1 
16.1 
4.8 

27.8 
31.3 
23.6 
15.0 
8.1 
2.7 

25  to  34  years  

35  to  44  years  

45  to  54  years  

65  to  64  years  

65  years  or  over  

Total  

123 

27 

22.0 

14.8 

The  statistics  for  wood  carvers  do  not  show  as  great  an  excess  in 
the  mortality  from  consumption  over  the  normal  expected  as  was  true 
of  wood  turners,  but  the  excess  is  considerable,  especially  at  ages  25 
to  34  and  35  to  44.  At  ages  25  to  34,  out  of  every  100  deaths  from  all 
causes  45  were  from  consumption,  against  31.3  expected;  at  ages  35 
to  44  the  proportion  was  39.1  for  wood  carvers,  against  23.6  expected. 

The  observations  and  statistical  data  regarding  the  mortality  of 
wood  turners  and  wood  carvers  confirm  the  conclusions  that  the 
degree  of  consumption  frequency  in  this  employment  is  decidedly  ex- 
cessive and  without  question  directly  connected  with  the  health-in- 
jurious circumstances  of  the  trade.  The  excess  in  the  degree  of  con- 
sumption frequency  is  most  marked  at  advanced  ages,  which  would 
make  it  probable  that  the  type  of  the  disease  assumes  in  many  cases 
the  fibroid  form  or  that  of  a  distinct  occupation  disease. 


SUMMARY  OF  CONCLUSIONS  REGARDING  OCCUPATIONS  WITH 
EXPOSURE  TO  VEGETABLE  FIBER  DUST. 

The  occupations  involving  exposure  to  vegetable  fiber  dust  have  been 
considered  in  more  or  less  detail.  In  this  group,  as  in  those  exposing 
to  metallic  and  mineral  dusts,  it  has  not  been  possible  in  all  cases  to 
base  conclusions  upon  identical  data,  but  the  returns  from  the  various 
available  sources  are  sufficiently  complete  to  be  of  considerable  value. 
The  census  returns  of  1900  give  the  age  distribution  of  cotton-mill 
operatives,  hosiery  aad  knitting-mill  operatives^  paper  and  pulp  mill 
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workers,  and  cabinetmakers,  the  aggregate  number  of  such  persons 
beino-  184  245.  This  number  is  exclusive  of  males  under  15  and  ot 
male^s  of  unknown  ages.  The  statistics  show  that  only  4,342,  or 
2  4  per  cent,  had  attained  to  an  age  of  65  or  over,  against  a  normal 
expected  proportion  of  4.7.  This  fact  is  quite  suggestive  of  conditions 
unfavorable  to  health  and  life  in  occupations  exposing  to  vegetable 
fiber  dust.  The  details  of  the  age  distribution  are  given  in  the  fol- 
lowing table,  by  divisional  periods  of  life,  together  with  the  corre- 
sponding percentage  distribution  of  all  occupied  males,  the  data  for 
both  groups  being  derived  from  the  census  of  1900. 

NUMBER  AND  PER  CENT  OF  MALES  IN  EACH  AGE  GROUP  IN  OCCUPATIONS  EX- 
POSED TO  VEGETABI.K  FIBER  DUST,  COMPARED  WITH  NUMBER  AND  PER 
CENT  IN  ALL  OCCUPATIONS  IN  THE  UNITED  STATES.  1900. 

[From  report  of  the  Bureau  of  the  Census  on  Occupations,  1900.] 


Age. 


15  to  24  years... 
25  to  34  years... 
35  to  44  years... 
45  to  54  years... 
55  to  64  years... 
65  years  or  over 

Total  


Males  in  occupations 
exposed  to  vegetable 
fiber  dust. 

AH  occupied  males. 

Number. 

Per  cent. 

Number. 

Per  cent. 

73,209 
47,213 
31,584 
19,115 
8,782 
4,342 

39.7 
25.6 
17.1 
10.4 
4.8 
2.4 

5,933,720 
5,993,847 
4,704,682 
3, 250, 259 
1, 856, 181 
1,063, 856 

26.0 
26.3 
20.6 
14.3 
8.1 
4.7 

184,245 

100.0 

22, 802, 545 

100.0 

According  to  this  analysis,  the  proportion  of  persons  aged  15  to 
34  was  65.3,  or  nearly  two-thirds  of  the  total,  against  52.3  expected. 
At  ages  45  or  over,  the  proportion  was  17.6  for  the  group  under  con- 
sideration, against  27.1  for  occupied  males  generally.  This  favor- 
able age  distribution  is  due  to  the  fact  that  in  the  textile  industries 
a  considerable  proportion  of  the  employees  are  comparatively  young 
persons,  the  work  being  such  that  no  great  amount  of  muscular  effort 
is  required. 

It  is,  unfortunately,  not  possible  to  present  a  combined  summary  of 
the  United  States  census  Adtal  statistics  of  persons  employed  in 
occupations  included  in  this  group,  since  the  vital  statistics  of  the 
census  deal  only  with  cabinetmakers  and  upholsterers.  A  comparison 
of  the  rates  for  cabinetmakers  and  upholsterers  with  the  mortality 
rates  of  occupied  males  generally  indicates  an  excessive  mortality 
among  cabinetmakers  at  ages  25  to  44  and  at  ages  65  or  over.  The 
death  rate  from  consumption  for  cabinetmakers  and  upholsterers 
was  3.59,  against  2.37  expected,  and  the  death  rate  from  other  respira- 
tory diseases  was  2.54,  against  1.97  expected.  The  details  of  the 
mortality  by  ages  are  given  in  the  following  table,  together  with  the 
corresponding  death  rates  for  all  occupied  males,  the  data  for  both 
groups  being  derived  from  the  census  of  1900 : 
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CAUSES    AMONG    CABINETMAKERS  AND  UraOl 
SXERERS  IN  THE  REGISTRATION  STATES,  COMPARED  ^TH  THAT  of?T  l" 
OCCUPIED  MALES  IN  THOSE  STATES.  1900,  BY  AGE  GROUPS 

 [From  report  of  the  Bureau  of  the  Census  on  Vital  Statistics,  1900.] 


Age. 

Cabmetmakers  and 
upholsterers. 

All  occupied  males. 

Number 
employed. 

Number 
of  deaths 
from  aU 
causes. 

Rate  per 

1,000 
from  all 
causes. 

Number 
employed. 

Number 
of  deaths 
from  all 
causes. 

Rate  per 

1,000 
from  all 
causes. 

15  to  24  years  

25  to  44  years  

45  to  64  years  

65  years  or  over  

Total  

4,135 
12,239 
6,825 
1,496 

19 
128 
135 
164 

4.59 
10.46 
19.78 
109.  63 

1,259,471 
2,080,241 
1,282,259 
283,310 

6,486 
23,541 
25,532 
27,888 

5.  IS 
8.78 
19. 91 
98.44 

24,695 

446 

"18.06 

5,505,281 

83,447 

b  15. 16 

consumption  there  were  89  deaths,  or  a  rate  of  3.59.  From  other  diseases 
of  the  respiratory  system  there  were  63  deaths,  or  a  rate  of  2.54.  uiseabes 
atory  sysfem  "l  consumption  was  2.37  ;  from  other  diseases  of  the  respir- 

The  occupation  mortality  statistics  of  Rhode  Island  are  available 
for  five  specific  occupations  included  in  this  group,  and  when  com- 
bined returned  927  deaths  from  all  causes,  of  which  253  were  from 
consumption  and  87  from  respiratory  diseases  other  than  consump- 
tion. The  corresponding  percentages  were  27.3  of  deaths  from  con- 
sumption for  persons  employed  in  groups  with  exposure  to  vegetable 
fiber  dust,  against  17.8  for  occupied  males  generally  in  the  State  of 
Rhode  Island.  The  percentage  of  deaths  from  other  respiratory 
diseases  was  9.4  for  the  occupations  in  this  group,  against  12.5 
expected. 

The  English  vital  statistics  for  this  group  of  occupations  include 
textile  operatives  generally — hosiery  workers,  lace  workers,  cordage 
workers,  paper-mill  employees,  cabinetmakers,  and  wood  turners. 
When  the  statistics  for  these  occupations  are  combined,  they  exhibit 
rather  high  death  rates  at  all  ages  over  45.  The  details  in  tabular 
form  are  set  forth  in  the  following  table : 

MORTALITY  PROM  ALL  CAUSES,  FROM  CONSUMPTION  AND  FROM  OTHER  RE- 
SPIRATORY DISEASES  ^N  OCCinPATIONS  EXPOSED  TO  VEGETABLiE  FIBER 

DUST,  COMPARED  WITH  THAT  OF  ALL  OCCUPIED  MALES  IN  ENGLAND  AND 

WALES,  1900  TO  1902,  BY  AGE  GROUPS. 

[From  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar-General  of 
Births,  Deaths,  and  Marriages  In  England  and  Wales.] 


Death  rate  per  1,000  due  to 
all  causes  among — 

Death  rate  per  1,000  due  to 
consumption  among — 

Death  rate  per  1,000  due  to 
other  diseases  of  the  res- 
piratory system. 

Age  at  death. 

All  occupied 
males. 

Occupations 
exposed  to 
vegetable 
fiber  dust. 

All  occupied 
males. 

Occupations 
exposed  to 
vegetable 
fiber  dust. 

All  occupied 
males. 

Occupations 
exposed  to 
vegetable 
fiber  dust. 

15  to  19  years  

20  to  24  years  

25  to  34  years  

35  to  44  years  

45  to  54  years  

66  to  64  years  

66  years  or  over. . . 

2.  44 
4.41 
0. 01 
10.22 
17.73 
31.01 
88.  39 

2.  59 
4.15 
5.49 
9.57 
19.08 
35.47 
104.00 

0.  54 

1.  55 
2.03 

2.  74 
3.04 
2. 16 
1.11 

0.75 
1.63 
2. 18 
3.16 
3.80 
2.79 
1.63 

0.  24 
.48 
.77 
1.00 
3.32 
6.54 
17.77 

0.26 
.54 
.73 
1.46 
3.61 
8.33 
23.35 
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The  table  shows  that  the  mortality  from  consumption  among  males 
with  exposure  to  vegetable  fiber  dust  was  excessive  at  all  ages,  but 
particularly  so  at  ages  25  or  over.  The  mortality  from  respiratory 
diseases,  other  than  consumption,  was  about  normal  at  ages  16  to  44, 
somewhat  excessive  at  ages  46  to  64,  and  considerably  above  the  nor- 
mal expected  at  ages  55  or  over. 

The  industrial  insurance  mortality  statistics  are  available  for  eight 
occupations  included  in  this  group,  returning  in  the  aggregate  2,460 
deaths  of  males  from  all  causes  at  ages  15  years  or  over.  Of  this 
number  610,  or  24.8  per  cent,  were  from  consumption.  The  deaths 
from  respiratory  diseases  other  than  consumption  numbered  326,  or 
13.3  per  cent.  The  expected  consumption  mortality,  on  the  basis  of 
the  mortality  of  males  in  the  registration  area  of  the  United  States 
for  the  seven-year  period  1900  to  1906,  was  14.8  per  cent,  and  from 
other  respiratory  diseases  11.7  per  cent.  Wlien  the  mortality  from 
consumption  and  from  other  respiratory  diseases  is  combined,  the 
proportionate  percentage  of  deaths  of  males  in  occupations  with  ex- 
posure to  vegetable  fiber  dust  was  38-.0,  against  26.6  per  cent  expected. 

The  following  table  gives  the  summary  statistics  in  detail  for  the 
eight  occupations  in  this  group  for  which  the  industrial  insurance 
mortality  experience  has  been  sufficiently  large  to  warrant  their 
inclusion : 


PROPORTIONATE  MORTALITY  FROM  CONSUMPTION  IN  OCCIjPATIONS  EXPOSED 
TO  VEGETABIiE  FIBER  BUST,  1897  to  1906,  COMPARED  WITH  THAT  OF  ALL 
MALES  IN  THE  REGISTRATION  AREA  OF  THE  UNITED  STATES,  1900  to  1906,  BY 
AGE  GROUPS. 

[Figures  for  occupations  exposed  to  vegetable  fiber  dust  from  experience  of  an  Industrial 
Insurance  company ;  figures  for  males  in  registration  area  computed  from  mortality 
statistics  of  the  United  States  census.] 


Age  at  death. 


16  to  24  years  

25  to  34  years  

35  to  44  years  

46  to  54  years  

66  to  64  years  

66  years  or  over. 


Total. 


Deaths  in  occupations 
exposed  to  vegetable 
fiber  dust,  1897  to 
1906,  due  to- 

Per  cent  of  deaths  due 
to  consumption  in — 

All  causes. 

Consiunp- 
tion. 

Occupa- 
tions ex- 
posed to 
vegetable 
fiber  dust. 

Males  in 
registra- 
tion area, 
1900  to  1906. 

244 
369 
355 
404 
475 
613 

97 
199 
143 
94 
54 
23 

39.8 
53.9 
40.3 
23.3 
11.4 
3.8 

27.8 
3L3 
23.8 
16.0 
8.1 
2.7 

2,460 

o610 

0  24.8 

614.8 

ccn/o^'?he''delths°from       calscs."  °'       respiratory  system,  or  13.3  per 

tlon''ilrea''wa8™1.7.*  '^^'^^^^  ^""""^  diseases  of  the  respiratory  system  in  the  registra- 
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It  is  evident  from  the  foregoing  observations  and  statistical  data 
relating  to  a  representative  number  of  employments  with  exposure 
to  vegetable  fiber  dust  that  the  effects  of  such  exposure  are  decidedly 
health  injurious.  The  summary  table  shows  that  the  mortality  from 
consumption  among  employees  in  this  group  of  occupations  is  very 
much  higher  at  all  ages  than  would  normally  be  expected. 

OCCUPATIONS  WITH  EXPOSUKE  TO  ANIMAL  AND 
MIXED  FIBEE  DUST. 

In  the  group  of  occupations  exposing  to  a  continuous  and  consid- 
erable inhalation  of  animal  and  mixed  fiber  dusts  resulting  from 
necessary  industrial  processes  have  been  included  for  the  present 
purpose  the  following  representative  employments :  Furriers,  hatters, 
silk  manufacture,  woolen  and  worsted  manufacture,  carpet  and  rug 
manufacture,  shoddy  manufacture,  rag  industry,  upholsterers  and 
hair-mattress  makers.  These  occupations  are  all  more  or  less  subject 
to  an  excessive  death  rate  from  all  causes,  but  in  particular  to  a  de- 
cided excess  in  the  proportionate  mortality  from  consumption,  and  in 
most  cases  also  to  a  comparatively  high  degree  of  frequency  in  the 
occurrence  of  respiratory  diseases.  The  details  of  labor  conditions,  as 
far  as  they  could  be  conveniently  included  in  the  following  summary 
of  observations  regarding  particular  trades,  appear  to  fully  confirm 
the  opinion  that  the  degree  of  excess  in  consumption  frequency  is  inti- 
mately related  and  in  almost  exact  proportion  to  the  degree  of  ex- 
posure to  continuous  and  considerable  inhalation  of  animal  and  mixed 
fiber  dusts. 

FURRIERS  AND  TAXIDERMISTS. 

Fur  dressing  and  dyeing  are  preliminary  manipulations  of  the  fur 
material  for  a  large  variety  of  subsequent  industrial  processes,  of 
which  the  most  important  is  the  manufacture  of  felt  hats.  "^Vliile  the 
census  of  manufactures  of  1905  returns  the  nupaber  of  wage-earners 
employed  in  the  dressing  of  fur  at  only  1,105, (")  the  total  is  much 
larger  when  persons  are  included  who  manipulate  fur  as  a  prelim- 
inary process  in  hat  manufacture,  where  the  most  important  opera- 
tions are  pulling,  blowing,  and  forming.  All  of  these  are  employ- 
ments exposing  considerably  and  continuously  to  the  inlialation  of 
fine  fur  dust.  The  material  used  in  felt  hat  manufacture  is  almost 
exclusively  the  fur  of  Belgian  hares,  which  is  imported  for  this  pur- 
pose in  enormous  quantities.  The  preluninary  process  of  fur  pulling 
as  carried  on  in  Belgium  and  England  is  described  in  considerable 
detail  by  Kose  E.  Squire,  one  of  His  Majesty's  inspectors  of  factories, 
whose  observations  and  conclusions  are  of  exceptional  interest  and 
value.    Most  of  the  fur  pulling  in  Belgium  is  done  by  women,  who 


<»  Census  of  Manufactures,  1905,  Part  I,  p.  232. 
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work  under  very  trying  conditions,  and  the  haze  of  floating  hair,  the 
sickly,  disgusting  odor  of  uncleaned  skins,  and  other  unfavorable  cir- 
cumstances, attract  to  this  employment  only  the  lowest  class  of  labor. 
According  to  Miss  Squire,  "  Fur  pullers  and  openers  belong  to  the 
poorest  class  of  women.  The  dirty  and  repulsive  nature  of  the  work, 
and  the  low  scale  of  wages,  attract  none  but  those  who,  for  one  reason 
or  another,  can  get  no  other  employment."  Fortunately,  as  this 
observer  points  out,  "  Machines  are  taking  the  place  of  hand  pulling 
to  a  certain  extent,  but  the  chief  part  of  the  work  is  done  in  Belgium, 
where  men  do  the  pulling  for  a  low  wage.  The  manufacturer  here 
finds  it  cheaper  to  pay  the  carriage  of  British  rabbit  skins  to  Belgium 
and  back  than  to  have  them  pulled  in  England.  Fur  pullers  are,  as 
a  class,  irregular  workers,  and,  being  paid  by  the  piece,  the  employer 
has  no  hold  upon  them."  While  the  circumstances  of  labor  in  fur 
pulling  and  kindred  employments  are  apparently  very  objectionable 
and  in  all  probability  injurious  to  health,  this  conclusion  has  not  been 
established  by  such  investigations  as  have  been  made  by  Miss  Squire 
and  others,  and  in  fact  the  former  observes  that  "  when  the  workers 
in  any  industry  are  drawn  only  from  that  class  whose  standard  of  life 
is  the  very  lowest,  when  insufficient  food  and  clothing  and  all  the 
other  sad  accompaniments  of  deep  poverty  have  made  their  mark  upon 
them,  it  is  almost  impossible  to  point  to  any  one  physical  condition  as 
a  result  of  their  occupation.  Hoarseness,  cough,  and  a  bronchitic 
condition  are  common  among  fur  pullers;  such  are  also  observed  in 
the  old  and  middle-aged  women  of  the  same  class  who  are  not  fur 
pullers.  One  would  certainly  expect  to  find  evidence  among  them  of 
suffering  caused  by  inhaling  the  down  present  in  the  air  of  the 
workrooms ;  but,  except  for  occasional  complaints  that  "  it  stuffs  up 
the  chest,"  most  of  the  workers  consider  fur  pulling  a  healthy  occu- 
pation. It  may  be  that  the  fur  being  so  fine  and  light  is  not  inhaled  ; 
the  danger  is  probably  more  to  be  found  in  swallowing  it,  and  the 
symptoms  of  ill  health  arising  from  this  are,  from  their  nature,  not 
easily  discoverable,  and  must  be  related  by  the  sufferer ;  but  the  poor 
fur  pullers  look  with  suspicion  on  any  inquiry  touching  their  health, 
fearing  that  they  may  be  deprived  of  their  work,  which,  although 
they  say  it  is  not  worth  the  doing,  is  all  they  have."  («) 

Aside,  however,  from  the  question  whether  the  industry  is  really 
mjurious  to  health  or  not,  the  sanitary  conditions  can  be  "materially 
modified  to  improve  the  comfort,  and  with  practical  certainty  the 
health  of  the  employees,  for,  according  to  Miss  Squire,  "  Much  more 
than  has  yet  been  attempted  might  be  done  to  improve,  by  specially 
applied  ventilation,  the  condition  of  fur-pulling  rooms  in  factories 
and  workshops.    The  drawing  away  of  the  pulled  hair  from  the 


"See  article  on  "Rabbit  down,"  by  Miss  Squire,  in  Oliver's  Dangerous 
Trades,  p.  724. 
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worker  in  a  downward  direction  by  means  of  a  properly  constructed 
flue  under  the  troughs  and  an  extracting  fan  would  seem  to  be  practi- 
cable, and  the  down  could  be  collected  outside  in  a  receptacle  for  the 
purpose." 

The  dressing  and  dyeing  of  aquatic  furs  has  been  described  at 
length  in  a  bulletin  of  the  United  States  Fish  Commission,  in  which 
the  various  processes  are  illustrated,  with  special  reference  to  Amer- 
ican conditions.  It  is  evident  that  in  most  of  the  processes  the  risk 
of  dust  inhalation  is  a  very  considerable  one,  chiefly,  of  course,  of  fine 
particles  of  hair,  wood,  fur  (properly  so  called),  and  animal  down, 
which  is  usually  a  waste  product.  There  is,  in  addition^  a  not  in- 
considerable risk  of  exposure  to  the  inhalation  of  other  health- 
injurious  kinds  of  dust,  of  which  arsenic  is  the  most  important 
metallic  substance,  combining  poisonous  qualities.  From  this  de- 
scriptive account  the  following  is  extracted,  as  emphasizing  the  more 
important  circumstances  which  give  rise  to  the  production  of  health- 
injurious  dust  and  which,  no  doubt,  can  be  materially  modified  by 
improved  methods  of  dust  removal  at  the  point  of  origin : 

"  If  the  overhairs  are  to  be  removed,  that  process  is  next  in  order, 
except  in  the  dressing  of  muskrat  skins,  when  it  is  usually  postponed 
until  after  the  dressing.  In  preparing  for  plucking,  the  hair  side  is 
dried  and  warmed  by  artificial  heat,  the  membrane  being  kej)t  moist 
in  the  meantime.  Each  skin  is  placed  flesh  side  down  on  a  flat,  hard- 
wood beam,  similar  to  that  used  in  breaking  except  that  it  is  covered 
with  thick,  elastic  leather.  Chalk  is  first  sprinkled  over  the  hair,  and 
then,  using  a  knife  similar  to  that  employed  in  breaking,  a  workman 
rubs  or  works  most  of  the  overhairs  out  of  the  membrane.  Those  not 
removed  in  this  manner  are  subsequently  plucked  out  with  a  dull 
knife  of  soft  metal.  With  this  knife  in  his  right  hand  and  his  thumb 
protected  with  a  rubber  cot  about  4  inches  in  length,  the  picker  grasps 
the  hairs  between  the  edge  of  the  knife  and  his  protected  thumb  and 
with  a  quick,  jerking  motion  pulls  them  out,  going  over  the  entire 
pelt  in  this  manner.  The  fur  seal  is  quite  difficult  to  unhair,  and  the 
process  is  more  complicated." 

The  process  of  fur  manufacture  in  felt-hat  making  is,  for  the  pres- 
ent purpose,  the  most  important  one.  The  number  of  men  employed 
as  fur  blowers  and  cutters  in  the  felt-hat  industry  is  not  known  with 
accuracy,  but  it  forms  an  important  branch  of  the  industry.  The 
processes,  in  their  relation  to  health-injurious  circumstances,  have 
been  described  in  some  detail  in  a  special  report  of  the  Massachusetts 
state  board  of  health  on  dangerous  occupations,  from  which  the  fol- 
lowing extract  is  made : 

In  the  manufacture  of  derby  and  felt  hats  the  essential  material 
is  fur,  and  that  used  for  the  best  product  is  from  cony  and  allied  spe- 
cies   This  comes  to  the  factory  clipped  from  the  skm  and  treated 
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with  cyanide  of  mercury.  The  different  kinds  of  fur  are  mixed  to- 
gether in  large  covered  machines,  in  which  the  coarse  hair  is  sepa- 
nited  from  the  soft,  downy  fur,  which  latter  is  taken  to  the  felt 
machine.  This  consists  of  a  revolving  copper  cone,  perforated  with 
numerous  small  holes,  through  which  the  air  is  drawn  by  suction  ap- 
paratus. The  cone  is  inclosed  in  a  barrel-like  covering,  open  at  the 
top  which  has  a  door  in  the  side  for  the  removal  of  the  felt  as  made. 
The  fine  hairs  are  blown  into  the  upper  part  of  the  mclosure,  and  they 
are  attracted  toward  the  perforated  cone  by  the  air  currents  going 
thereto.  They  are  then  deposited  in  a  thin  layer  on  the  outside  o± 
the  cone,  and  when  the  deposit  has  gone  on  to  a  sufficient  extent  a 
cloth  wrung  out  in  hot  water  is  applied,  and  the  cone  and  its  covering 
are  removed  and  plunged  into  hot  water  for  a  short  time,  the  heat  and 
moisture  causing  the  individual  hairs  to  become  more  intimately 
matted ;  then  the  conical  layer  is  pulled  off  and  sent  to  the  shrinking 
room. 

The  most  recent  English  mortality  statistics  of  furriers  are  for  the 
three  years  ending  with  1902,  referred  to  in  the  Supplement  to  the 
Sixty-fifth  Annual  Keport  of  the  Registrar-General  in  part  as 
follows : 

The  numbers  comprised  in  this  occupation  are  too  limited  to  war- 
rant more  than  general  statements  concerning  them.  Except  at  the 
age  group  20  to  25  years,  the  death  rates  are  considerably  above  the 
standard  for  all  occupied  and  retired  males,  and  at  every  age  group 
their  mortality  very  considerably  exceeds  that  of  tanners,  being  more 
than  double  as  great  at  some  stages  of  life.  In  the  main  working 
period  their  comparative  mortality  figure  from  all  causes  is  1,332, 
or  33  per  cent  aboA^e  the  standard,  and  no  less  than  72  per  cent  above 
the  corresponding  figure  for  tanners.  The  mortality  from  accident 
and  from  suicide  is  less  than  the  standard  for  all  occupied  and  retired 
males,  and  is  also  less  than  that  for  tanners,  but  from  all  other  causes 
furriers  suffer  excessively,  the  mortality  from  cancer  being  three 
times  as  great,  and  that  from  influenza  and  phthisis,  as  well  as  from 
nervous  and  circulatory  diseases,  being  about  twice  as  great  as  that 
for  tanners.  ('^) 

The  recent  English  statistics  for  furriers  are  quite  conclusive  of  the 
more  or  less  unfavorable  effect  of  this  industry  on  health.  In  the 
table  which  follows  a  comparison  is  made  of  the  mortality  from  all 
causes  among  men  in  this  group  with  that  of  occupied  males  generally, 
and  the  result  is  decidedly  suggestive  of  conditions  in  this  trade  more 
or  less  unfavorable  to  life  and  health.  The  excess  in  the  general  death 
rate  of  furriers  is  met  with  at  all  ages.  The  excess  in  the  death  rate 
of  furriers  at  ages  25  to  54  is  between  2.29  and  2.69  per  1,000,  increas- 
ing suddenly  to  astonishing  proportions  at  ages  55  or  over.  "Wliile 
the  excess  at  the  age  period  55  to  G4,  or  20.27  per  1,000,  may  be  in 
part  the  result  of  comparatively  small  numbers,  the  comparison  is, 
nevertheless,  decidedly  suggestive. 


"  Part  II,  Supplement  to  the  Sixty-flfth  Annual  Report  of  the  Registrar-Gen- 
eral of  Births,  Deaths,  and  Marriages  in  England  and  Wales,  p.  Ixv. 
63675— No.  79—09  ^11 
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^^^rl^^^ll^JJ^^^  CAUSES  AMONG  FlJURIEltS,  COMPARED  WITH  THAT  05- 

'gEOOTS  ^^''^^         ENGLAND  AND  WALES,  1900  TO  190^  BY  a2S 

[From  Part  II,  Supplement  to  the  Slxty-flfth  Annual  Report  of  the  Reglstrar-Geneml  nf 
Births,  Deaths,  and  Marriages  In  Kngland  and  Wales.]  general  of 


Death  rate 
per  1,000 
for  all  oc- 
cupied 
males. 

Death  rate  for  furriers. 

Rate  per 
1,000. 

Greater  (+) 
or  less  (— ) 
than  rate 
for  all  oc- 
cupied 
males. 

Ratio  to 
rate  for  all 
occupied 
males. 

2.44 
4.41 
6.01 
10.22 
17.73 
31.01 
8&39 

3.72 
4.42 
8.52 
12.91 
20.02 
51.28 
107.84 

+  L28 
+  .01 
+  2.51 
+  2.69 
+  2.29 
+20.27 
+  19.45 

152 
100 
142 
126 
113 
165 
122 

20  to  24  years  

25  to  34  vears  

35  to  44  years  

45  to  54  years  

55  to  64  years  

The  preceding  table  is  self-explanatory  and  requires  no  further 
comment.  A  more  extended  comparison,  however,  is  made  in  the 
next  table,  in  which  the  mortality  of  furriers  from  consumption  is 
compared  with  the  normal  mortality  of  occupied  males  from  this 
disease  by  divisional  periods  of  life.  The  comparison  shows  that  the 
mortality  from  consumption  was  excessive  at  all  ages  20  or  over,  the 
excess  being  most  marked  at  ages  35  to  44  and  at  ages  55  or  over. 

MORTALITY  FROM  CONSUMPTION  AMONG  FVRRIERS,  COMPARED  WITH  THAT 
OF  ALL  OCCUPIED  MALES  IN  ENGLAND  AND  WALES,  1900  TO  1902,  BY  AGE 
GROUPS. 

[From  Part  II,  Supplement  to  the  Slxty-flfth  Annual  Report  of  the  Registrar-General 
of  Births,  Deaths,  and  Marriages  In  England  and  Wales.] 


Age  at  death. 


15  to  19  years — 

20  to  24  years  

25  to  34  years — 
35  to  44  years.... 

45  to  54  years  

55  to  64  years — 
65  years  or  over. 


Mortality  from  consumption. 


Death  rate 
per  1,000 
for  all  oc- 
cupied 
males. 


0.54 
1.55 
2.03 
2.74 
3.04 
2.16 
1.11 


Death  rate  for  furriers. 


Rate  per 
1,000. 


1.77 
3.46 
4.74 
3.86 
7.33 
5.88 


Greater  (+) 
or  less  (— ) 
than  rate 
for  all  occu- 
pied males. 


+  .22 
+1.43 
+2.00 
+  .82 
+5.17 
+4.77 


Ratio  to 
rate  for  all 
occupied 
males. 


114 

170 
173 
127 
339 
530 


The  recorded  industrial  insurance  mortality  statistics  of  furriers  and 
taxidermists  include  105  deaths  from  all  causes,  of  which  34,  or  32.4 
per  cent,  were  from  consumption.  Of  the  mortality  of  furriers  from 
respiratory  diseases  other  than  consumption,  9  were  from  pneumonia, 
6  from  bronchitis,  and  3  from  less  frequent  respiratory  diseases.  If 
the  deaths  from  consumption  and  from  other  respiratory  diseases 
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are  combined,  48.6  per  cent  of  the  mortality  of  furriers  was  from 
dLases  of  the  hmgs  and  air  passages.  The  excess  m  the  consump- 
tion mortality  of  furriers  is  still  more  clearly  brought  out  in  the 
tabular  presentation  of  the  proportionate  mortality  from  this  dis- 
ease by  divisional  periods  of  life.  While  the  consumption  mortality 
was  excessive  at  all  ages,  the  excess  was  most  pronounced  at  35  to  44, 
when  out  of  every  100  deaths  from  all  causes  63.3  were  from  con- 
sumption, against  a  normal  expected  proportion  of  23.6.  The  num- 
bers are  too  small  for  other  periods  of  life  to  warrant  entirely  safe 
conclusions.  The  analysis  of  the  consumption  mortality  of  furriers 
in  detail  is  set  forth  in  the  table  below : 

PROPORTIONATE  MORTALITY  FROM  CONSUMPTION  AMONG  FU«BIEB.S  AND 
TAXIDISBMisTS,  1897,  TO  1900,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  THE 
REGISTRATION  AREA  OF  THE  UNITED  STATES,  1900  TO  1906,  BY  AGE  GROUPS. 

rFitriirPS  for  furriers  and  taxidermists  from  experience  of  an  industrial  insurance  eom- 
^  piny  •  figures  for  males  in  the  registration  area  computed  from  mortality  statistics 
of  the  United  States  census.] 


Age  at  death. 


15  to  24  years  

25  to  34  years  

35  to  44  years  

45  to  54  years  

65  to  64  years  

65  years  or  oyer  \ 

Total  


Deaths  of  furriers  and 
taxidermists,  1897  to 
1906,  due  to- 


All  causes. 


3 
18 
30 
13 
24 
17 


105 


Consump- 
tion. 


34 


Per  cent  of  deaths  due  to 
consumption  among — 


Furriers 
and  taxi- 
dermists. 


33.3 
38.9 
63.3 
30.8 
8.3 
5.9 


32.4 


Males  in 
registration 
area,  1900 
to  1906. 


27.8 
31.3 
23.6 
15.0 
8.1 
2.7 


14.8 


The  preceding  observations  and  statistical  data  regarding  the  mor- 
tality of  furriers  confirm  the  conclusion  that  the  degree  of  consump- 
tion frequency  in  this  employment  is  decidedly  excessive  and  without 
question  directly  connected  with  the  health-injurious  circumstances 
of  the  trade.  The  excess  in  the  degree  of  consumption  frequency  in 
England  and  Wales  is  most  marked  at  advanced  years,  which  would 
make  it  probable  that  the  type  of  the  disease  assumes  in  many  cases 
the  fibroid  form,  or  that  of  a  distinct  occupation  disease. 


HATTERS. 


All  who  have  written  on  the  diseases  of  occupation  have  included 
felt  hat  manufacture  among  the  trades  specifically  injurious  to  health 
and  life.  The  conditions  which  give  rise  to  a  high  death  rate  and  the 
degree  of  disease  frequency  above  the  normal  are  primarily  due  to  the 
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continuous  and  considerable  exposure  to  the  inhalation  of  irritating 
dust,  which  IS  produced  during  nearly  every  important  process  of  hat 
manufacture  except  the  sizing,  where  steam  and  vapor,  combined  with 
high  temperature,  increase  considerably  the  liability  of  the  workmen 
to  respiratory  diseases.  Mercurial  poisoning  is  another  serious  risk 
of  the  industry,  but  limited  to  finishers  and  a  few  other  departments, 
and,  fortunately,  less  common  at  the  present  time  than  in  former 
years.  The  felt  hat  making  industry  is  concentrated  in  a  few  States, 
chiefly  New  Jersey,  New  York,  and  Connecticut.  The  industry,  ac- 
cording to  the  census  of  manufactures  of  1905,  gave  employment  to 
22,047  wage-earners,  and  of  this  number  15,432  were  males  16  years 
of  age  or  over.(«)  In  addition,  however,  the  manufacture  of  wool 
hats  gave  employment  to  1,503  wage-earners,  and  the  manufacture 
of  hat  and  cap  materials  to  2,414. 

The  concentration  of  the  industry  in  New  Jersey  early  attracted 
the  attention  of  qualified  medical  observers,  and  as  far  back  as  1860 
Dr.  J.  A.  Freeman,  of  Orange,  prepared  an  address  on  Mercurial 
Diseases  among  Hatters  for  the  New  Jersey  state  medical  society.  In 
1878  Dr.  L.  Dennis,  of  Newark,  prepared  a  report  on  Hatting  as 
Affecting  the  Health  of  Operatives,  at  the  request  of  the  state  board 
of  health,  which  was  published  that  year  in  the  annual  report  of  the 
board.  In  1886,  by  request  of  the  same  authority.  Dr.  J.  W.  Stickler, 
of  Orange,  prepared  an  extended  account  of  the  Hygiene  of  Hat 
Manufacture  and  the  Diseases  of  Hatters,  including  the  personal 
examination  of  a  large  number  of  workmen  for  evidences  of  phys- 
ical impairment  in  consequence  of  the  industry.  The  medical  investi- 
gations were  amplified  during  the  years  1889  to  1895  by  an  elaborate 
inquiry  through  the  state  bureau  of  labor  statistics  into  the  effects 
of  the  occupation  on  the  trade  life  of  persons  employed  in  the  indus- 
try, as  part  of  a  general  investigation,  including  many  other  danger- 
ous and  unhealthy  employments.  The  various  investigations  all  con- 
firm the  generally  accepted  view  of  qualified  authorities,  that  the 
manufacture  of  felt  hats  is  attended  with  more  or  less  health-injuri- 
ous circumstances,  but  that  some  departments  of  the  industry  are 
decidedly  more  exposed  to  this  risk  than  others.  '\'\niile  the  investi- 
gations have  never  been  entirely  conclusive,  in  the  absence  of 
thorouglily  trustworthy  statistics  of  mortality  for  the  more  impor- 
tant employments,  felt  cutters,  hat  makers,  and  sizers  are  apparently 
the  most  liable  to  respiratory  and  puhnonary  diseases  and  subject  to 
a  death  rate  above  the  average  for  persons  generally  employed  in 
felt  hat  manufacture.  Other  employments  decidedly  injurious  to 
health  are  pouncing,  singeing,  steaming,  drying,  hardening,  and 


o  Census  of  Manufactures,  1905,  Part  I,  p.  252. 
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mixing,  in  all  of  which  considerable  dust  or  other  health-injurious 
circumstances  increase  the  liability  to  respiratory  and  pulmonary 
diseases.  Finishers,  Gangers,  and  curlers  are  important  employ- 
ments apparently  less  liable  to  these  diseases,  but  the  degree  of 
difference  is,  in  all  probability,  not  great,  since  these  occupations  are 
often  carried  on  under  about  the  same  conditions  as  other  employ- 
ments previously  enumerated,  the  three  occupations  being  frequently 
conducted  in  the  same  or  in  adjoining  rooms.  The  improvements 
which  have  been  introduced  into  the  industry,  including  the  inclosure 
of  dust-producing  machinery  and  the  more  effectual  control  of  the 
dust  generated  during  pouncing  and  finishing  at  the  point  of  origin, 
has,  no  doubt,  resulted  in  a  marked  improvement  during  very  recent 
years.  Many  of  the  hat  factories  have  been  rebuilt  and  the  conditions 
in  the  modern  factories  are  decidedly  better  than  in  those  constructed 
in  former  years. 

The  general  vital  statistics  regarding  hatters  are  very  limited  but 
fairly  conclusive.  Accoi'ding  to  the  vital  statistics  of  1890  there  were 
enumerated  14,222  hat  and  cap  makers  in  the  registration  States  of 
the  United  States,  and  of  this  number  356,  or  2.5  per  cent,  had  at- 
tained to  the  age  of  65  years  or  over.  The  number  of  deaths  from  all 
causes  in  this  group  was  277,  and  of  this  number  94,  or  33.9  per  cent, 
were  from  consumption.  The  mortality  from  all  causes  for  hatters 
was  considerably  higher  in  each  age  group  than  the  corresponding 
average  for  this  class  of  occupations,  and  at  ages  25  to  44,  inclusive, 
the  death  rate  of  hat  and  cap  makers  was  19.27  per  1,000,  or  more 
than  twice  the  average  rate  in  occupations  of  this  class,  which  was 
returned  as  9.18.  The  specific  death  rate  from  consumption  was  6.61 
per  1,000,  and  from  respiratory  diseases  other  than  consumption^  2.95 
per  1,000.  The  rates  were  high  for  all  diseases  except  heart  disease 
and  suicide.  The  death  rate  from  consumption  was  more  than  twice 
the  average  rate  and  extremely  high  in  the  cities  of  the  registration 
States  only,  for  which  it  was  returned  as  7.8  per  1,000.  (») 

The  vital  statistics  of  the  census  of  1900  included  the  mortality 
occurring  among  12,680  males  of  known  ages  15  or  over  enumerated 
as  being  employed  in  this  group  of  occupations.  The  number  of 
deaths  from  all  causes  in  this  group  was  228,  and  the  corresponding 
death  rate  18  per  1,000.  The  death  rates  per  1,000  of  population,  by 
divisional  periods  of  life,  were,  at  ages  of  15  to  24,  5.40;  at  ages  25 
to  44,  13.10;  at  ages  45  to  64  the  rate  was  32.96;  and  at  ages  65 
or  over  it  was  173.8.  The  death  rates  of  hat  and  cap  makers  were 
generally  above  the  average  for  the  manufacturing  and  mechan- 
ical  industries  class,  being  highest  from  consumption,  heart  disease, 
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and  pneumonia.  («)  For  reasons  not  stated  in  the  census  report,  the 
details  regarding  the  mortality  in  this  occupation  were  lesrfully 

S  tlat' o/lSr^'''''  ^^^^  '^""^  ^  comiection 

Tor  some  years  the  vital  statistics  of  the  United  Hatters  of  North 
America  have  been  published  in  semiannual  reports,  and  combining 
their  returns  for  the  period  June  1,  1898,  to  November  30,  1901 
there  occurred  412  deaths  from  all  causes,  and  of  this  number  m 
or  32.3  per  cent,  were  from  consumption.  The  number  of  deaths 
trom  respiratory  diseases  other  than  consumption  was  52  or  12  6  per 
cent.  Combining  the  deaths  from  consimiption  and  from  other  re- 
spiratory diseases,  there  were  185  deaths  from  diseases  of  the  lungs 
and  air  passages,  or  44.9  per  cent  of  the  mortality  from  aU  causes 

The  most  recent  English  mortality  statistics  of  hatters  are  for  the 
three  years  ending  with  1902,  referred  to  in  the  Supplement  to  the 
Sixty-fifth  Annual  Eeport  of  the  Registrar-General,  in  part,  as  fol- 
lows: 

j^^^.  °^^^*^^^*y  in  this  occupation  shows  an  excess  at  every  stage  of 
lite,  the  excess  bemg  most  marked  at  ages  20  to  25  and  65  and  up- 
ward. In  the  mam  working  period  the  comparative  mortality  fig- 
ure is  1,137,  or  above  the  standard  for  all  occupied  and  retired  males 
by  13  per  cent.  Hatters  appear  to  be  specially  liable  to  phthisis,  the 
naortahty  from  that  disease  exceeding  the  normal  bv  50  per  cent,  and 
also  to  other  diseases  of  the  respiratory  system  and  to  Bright's  dis- 
ease, the  mortality  from  which  is  above  the  average  by  40  per  cent. 
Suicide  is  also  frequent.  On  the  other  hand,  the  mortality  from  in- 
fluenza, nervous  diseases,  and  accident  is  below  the  average.  (^) 

The  recent  English  mortality  statistics  of  hatters  are  entirely  con- 
clusive of  the  unfavorable  effects  of  this  industry  on  health.  In  the 
table  which  follows  a  comparison  is  made  of  the  mortality  from  all 
causes  among  men  in  this  group  with  that  of  occupied  males  gener- 
ally, and  the  result  is  suggestive  of  conditions  in  this  trade  more  or 
less  unfavorable  to  life  and  health.  The  excess  in  the  general  death 
rate  of  hatters  is  met  with  at  all  ages,  but  the  relative  and  actual 
excess  is  most  pronounced  at  ages  45  or  over.  In  this  respect  the  mor- 
tality of  hatters  quite  closely  resembles  the  corresponding  mortality 
of  furriers  and  taxidermists. 


"Vital  Statistics,  Twelfth  Census,  Part  I,  p.  cclxxxiv. 

*  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar-Gen- 
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MORTALITY  FROM  aLL  CAUSES  AMONG  JHATTEBS,  COMPARED  WITH  THAT  OF 
aSSpIED  MALES  IN  ENGLAND  AND  WALES,  1900  TO  1902,  BY  AGE  GROUPS. 

rprom  Part  II.  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar-General 
inrom  i-arc  xi^  ^f'^t'jjg^  Deaths,  and  Marriages  in  England  and  Wales.]  


Age  at  death. 


15  to  19  years  — 

20  to  24  years  

25  to  34  years.... 

35  to  44  years  

45  to  54  years.... 

55  to  64  years  

65  years  or  orer. 


Death  rate 
per  1,000 
for  all  occu- 
pied males. 


2.44 
4.41 
6.01 
10.22 
17.73 
31.01 
88.39 


Death  rate  for  hatters. 


Rate  per 
1,000. 


2.90 
6. 19 
6.70 
11. 44 
19.82 
35.97 
103.42 


Greater  (-1-) 
or  less  (— ) 
than  rate 
for  aU  occu- 
pied males. 


+  0.46 
+  1.78 
+  .69 
-f  1.22 
-I-  2.09 
+  4.96 
-t-15.  03 


Ratio  to 
rate  for  all 
occupied 
males. 


119 
140 
111 
112 
112 
116 
117 


The  preceding  table  is  self-explanatory  and  requires  no  further 
comment.  A  more  extended  comparison  is  made  in  the  next  table,  in 
which  the  mortality  of  hatters  from  consumption  and  other  respira- 
tory diseases  is  compared  with  the  normal  mortality  of  occupied 
males  from  these  diseases,  by  divisional  periods  of  life.  The  com- 
parison shows  that  the  mortality  from  consumption  is  excessive  at  all 
ages,  but  the  excess  is  most  marked  at  ages  20  to  54.  The  table  fur- 
ther shows  that  the  mortality  of  hatters  from  other  respiratory  dis- 
eases is  above  the  average  for  occupied  males  generally  at  ages  45  or 
over,  by  from  1.60  to  6.10  per  1,000.  The  two  tables  derived  from 
English  sources  fully  confirm  the  previous  conclusion  that  the  mor- 
tality of  hatters  is  excessive  when  proper  comparison  is  made  with 
the  corresponding  mortality  of  occupied  males  generally,  and  that 
this  excess  is  largely  because  of  the  high  degree  of  consumption  fre- 
quency at  ages  20  to  54.  The  table  which  follows  requires  no  further 
comment  and  is  otherwise  self-explanatory: 

MORTALITY  FROM  CONSUMPTION  AND  FROM  OTHER  DISEASES  OF  THE  RE- 
SPIRATORY SYSTEM  AMONG  H.ATXEBS,  COMPARED  WITH  THAT  OF  ALL 
OCCUPIED  MALES  IN  ENGLAND  AND  WALES,  1900  TO  1902,  BY  AGE  GROUPS. 

[Prom  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar-General  of 
Births,  Deaths,  and  Marriages  in  England  and  Wales.] 


Age  at  death. 

Mortality  from  consumption. 

Mortality  from  other  diseases  of  the 
respiratory  system. 

Death 
rate  per 
1,000  for 
all  occu- 
pied 

males. 

Death  rate  for  hatters. 

Death 
rate  per 
1,000  for 
all  occu- 
pied 

males. 

Death  rate  for  hatters. 

Rate  per 
1,000. 

Greater  (-f ) 
or  less  (— ) 
than  rate 

for  all 
occupied 
males. 

Ratio  to 
rate  for 
all  occu- 
pied 
males. 

Rate  per 
1,000. 

Greater  (+) 
or  less  (— ) 
than  rate 

foraU 
occupied 
males. 

Ratio  to 
rate  for 

all  occu- 
pied 
males. 

0.54 
1.55 
2.03 
2. 74 
3.04 
2. 16 
1. 11 

0. 61 
3.47 
3.70 
4.11 
4.76 
2. 17 

+0.07 
-M.92 
+1.67 
+1.37 
+1.72 
+  .01 

113 
224 

182 
150 
157 
100 

0.24 
.48 
.77 
1.66 
3.32 
6. 54 
17.77 

20  to  24  years  

25  to  34  years 

0.30 
.77 
1.33 
4.92 
10.85 
23.87 

-0. 18 

63 
100 

80 
148 
166 
134 

35  to  44  years  

45  to  54  years... 

55  to  64  years  

65  years  or  over. . 

-  .33 
+1.60 
+4. 31 
+6.10 
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1  1  00? ^  ?  mdustrial  insurance  mortality  statistics  of  hatters  in- 
clude 832  deaths  from  all  causes,  of  which  278,  or  33.4  per  cent  were 
deaths  from  consumption.  Of  the  mortality  of  hatters  from  respira- 
tory diseases  other  than  consumption,  71  were  from  pneumonia,  4  from 
asthma,  12  from  bronchitis,  and  10  from  less  frequent  respiratory 
diseases.  If  the  deaths  from  consumption  and  from  other  respira- 
tory diseases  are  combined,  45.1  per  cent  of  the  mortality  of  hatters 
was  from  diseases  of  the  lungs  and  air  passages.  The  excess  in  the 
consumption  mortality  of  hatters  is  still  more  clearly  brought  out  in 
the  tabular  presentation  of  the  proportionate  mortality  from  this  dis- 
ease by  divisional  periods  of  life.  While  the  consumption  mortality 
was  excessive  at  all  ages,  the  excess  was  most  pronounced  at  ages  25  to 
34,  when  out  of  every  100  deaths  from  all  causes  55.4  were  from  con- 
sumption, against  a  normal  expected  proportion  of  31.3.  Very  few 
deaths  from  consumption  occurred  among  hatters  at  ages  65  or  over, 
but  the  proportionate  mortality  was  exceptionally  high  at  young  ages, 
having  been  53.8  per  cent  at  ages  15  to  24.  The  analysis  of  the  con- 
sumption mortality  of  hatters  in  detail  is  set  forth  in  the  following 
table : 

PROPORTIONATE  MORTALITY  FROM  CONSUMPTION  AMONG  MATTERS,  1897  TO 
1900,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  THE  REGISTRATION  AREA  OF 
THE  UNITED  STATES,  1900  TO  1906,  BY  AGE  GROUPS. 

[Figures  for  hatters  from  experience  of  an  industrial  Insurance  company;  figures  for 
males  in  the  registration  area  computed  from  mortality  statistics  of  the  United  States 
census.] 


Age  at  death. 


Deaths  of  hatters,  1897 
to  1906,  due  to— 


All  causes. 


Consump- 
tion. 


Per  cent  of  deaths  due  to 
consumption  among — 


Hatters. 


Males  in 
registration 
area,  1900 
to  1906. 


15  to  24  years... 
25  to  34  years... 
35  to  44  years... 
45  to  54  years... 
55  to  64  years... 
65  years  or  over 

Total  


78 
175 
185 
127 
135 
132 


42 
97 
84 
34 
20 
1 


53.8 
55.4 
45.4 
20.7 
14.8 


27.8 
31.3 
23.6 
15.0 
8.1 
2.7 


832 


278 


33.4 


14.8 


The  preceding  observations  and  statistical  data  confirm  the  con- 
clusion that  hatters  as  a  class  are  subject  to  an  excessive  mortality 
from  consumption,  but  in  particular  at  ages  15  to  64,  and  this  excess, 
in  view  of  the  conditions  of  labor  briefly  described,  is  in  a  large 
measure  the  result  of  health-injurious  circumstances  connected  with 
the  employment. 

SILK  MANUFACTURE. 

Silk  manufacture  in  the  United  States  is  a  highly  diversified  in- 
dustry, giving  employment  in  1905  to  some  79,601  wage-earners,  in 
624  manufacturing  establishments.    Of  the  number  employed  27,037 
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were  adult  males,  or  34  per  cent.(")  A  large  number  of  women,  and 
children  under  16  years  of  age,  are  employed- in  this  industry,  which 
offers  exceptional  opportunities  for  light  and  fairly  remunerative  em- 
ployment particularly  adapted  to  women  and  children.  While  the 
number  of  persons  employed  in  the  industry  has  materially  increased 
within  recent  years,  the  principal  increase  has  been  chiefly  in  the 
number  of  women  wage-earners,  or  to  be  specific,  from  about  35,000 
in  1900  to  a  little  over  45,000  in  1905.  The  actual  extent  of  the  silk 
industry,  however,  is  greater  than  indicated  by  these  statistics,  since 
the  manufacture  of  silk  hosiery  and  silk  knit  goods  is  included  in  the 
hosiery  and  knitting  industries  generally.  By  products,  the  industry 
divides  itself  into  the  manufacture  of  broad  silks  of  many  varieties, 
ribbons,  velvets,  plushes,  tapestry  and  upholstery  goods,  machine 
twists,  floss,  etc.  How  far  the  conditions  affecting  health  vary  in  the 
different  branches  of  the  industry  has  not  yet  been  determined  with 
the  required  accuracy  to  warrant  entirely  safe  conclusions. 

The  most  important  processes  in  silk  manufacture  are  winding, 
reeling,  spinning,  throwing  or  twisting,  warping,  weaving,  picking, 
cleansing,  and  dyeing.  On  account  of  the  very  large  variety  of  goods 
manufactured  and  the  admixture,  according  to  requirements,  of  the 
silk  with  other  textile  materials,  chiefly  cotton  and  wool,  the  degree 
of  dust  exposure  in  the  different  employments  varies  considerably, 
so  much  so  that  no  definite  rule  can  be  laid  down  which  would  clearly 
differentiate  the  health-injurious  processes  from  those  which  are  com- 
paratively innocuous.  The  hygiene  of  employment  in  silk  mills  was 
carefully  considered  by  Arlidge,  whose  opinion  was  decidedly  in  favor 
of  silk  manufacture  as  compared  with  the  corresponding  conditions 
affecting  health  in  the  manufacture  of  cotton,  linen,  or  wool.  In  his 
opinion  the  silk  industry  stands  lowest  in  the  list  of  textile  manu- 
factures as  a  dust-producing  and  a  health-destroying  occupation,  and 
is,  apart  from  the  general  insanitary  features  surrounding  all  textile 
operations,  practically  devoid  of  evils  originating  in  the  quality  of 
the  material  and  its  manipulation,  excepting  in  one  department,  and 
that  is  where  waste  silk  is  worked  or  manipulated  for  subsequent  man- 
ufacturing purposes.  The  processes  of  winding,  twisting,  reeling, 
and  spinning,  in  the  opinion  of  Arlidge,  are  accompanied  by  little  or 
no  dust  where  the  best  silk  is  in  use,  and  he  regards  all  of  these  as 
harmless  to  health.  Since  these  observations  were  made  a  matter  of 
record,  however,  it  is  necessary  to  keep  in  mind  that  the  admixture 
of  other  textile  fibers  in  the  manufacture  of  mixed  goods  has  very 
considerably  increased— so  much  so  that  nearly  10,000,000  pounds  of 
yarn  other  than  silk  were  used  by  silk  mills,  according  to  the  census 
of  manufactures  of  1905. 


"Census  of  Manufactures,  1905,  Part  III,  p.  161. 
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Regarding  the  manufacture  of  silk  waste,  Arlidge  states  that  this 
material  is  derived  either  from  mills  where  the  best  silk  is  employed 
of  which  it  represents,  in  a  certain  sense,  the  refuse;  or  else  from  I 
certain  grade  of  cocoons  received  from  abroad  and  differing  widely 
in  quality.  Many  of  these  are  so  mixed  with  dirt  as  to  offer,  to  the 
uninstructed  eye,  no  semblance  of  being  silk  at  all,  and  it  is  these  im- 
pure cocoons  that  give  rise,  in  the  preparatory  stages  of  manufacture, 
to  foul  smells  and  dust.  Arlidge  refers  to  a  report  by  Redgrave  in 
1872,  to  the  effect  that,  "  The  dressing  of  waste  silk  is  one  of  the  most 
nauseous  of  occupations,"  which,  however,  may  be  rendered  compara- 
tively inoffensive  and  harmless  by  proper  ventilating  appliances. 

The  preparatory  processes  after  the  boiling  of  the  cocoon  are,  ac- 
cording to  Arlidge,  conducted  in  what  are  called  the  dressing  rooms, 
and  it  is  almost  exclusively  in  these  rooms  that  dust  is  encountered 
While  many  carding  machines  are  inclosed  and  only  give  rise  to  dust 
at  intervals  when  opened  for  any  purpose,  there  are  horizontally 
acting  machines  not  admitting  of  inclosure  by  their  present  construc- 
tion, which  do  throw  off  fine  dust  traceable  on  surrounding  objects 
and  perceptible  as  a  haze  in  the  atmosphere  around.  In  addition  to 
the  dressing  process,  so-called  gassing  is  decidedly  injurious  to  health, 
since  the  burned  minute  particles  of  silk  float  in  the  air,  producing 
the  smell  of  combustion  of  animal  matter  to  a  perceptible  degree  and 
Kkewise  a  dust  visible  as  a  thin  haze.  The  temperature  in  these  rooms 
is,  as  a  rule,  excessive,  while  the  atmosphere  is  grossly  polluted  unless 
artificial  ventilation  is  provided.  These  observations  of  Arlidge  are 
in  marked  contrast  to  the  earlier  conclusions  of  Doctor  Greenhow, 
who  conducted  an  inquiry  into  the  mortality  of  towns  in  which  the 
silk  industry  was  concentrated  during  the  early  sixties.  The  mortality 
from  consumption  in  these  towns  at  that  time  was  extremely  high,  but 
during  the  intervening  period  vast  improvements  have  taken  place 
and  the  mortality  from  consumption  has  been  reduced  to  the  normal 
of  English  towns  generally.  No  really  qualified  investigation,  how- 
ever, has  been  made  into  the  actual  conditions  affecting  the  health  of 
workers  in  silk  mills  at  the  present  time,  and  even  Arlidge  is  forced 
to  the  conclusion  that — 

A  certain  amount  of  asthmatic  breathing  and  bronchitis  is,  after 
long  employment,  set  up  by  the  dust  of  the  dressing  department  and 
by  that  of  gassing.  And  judging  from  the  experience  of  the  Maccles- 
field Infirmary,  a  considerable  number  of  silk  workers  break  down 
as  age  advances  with  symptoms  of  fibroid  phthisis.  Unfortunately 
there  appears  to  have  been  no  medical  research  into  the  pathology  of 
such  cases,  and  no  statistical  record  kept.  Further,  the  liigh  tempera- 
ture existing  in  certain  workrooms  can  not  be  without  effect  on  health. 
Indeed,  the  aspect  of  many  of  the  women,  their  anaemia  and  other 
signs,  betray  the  ills  attending  their  calling. 
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The  very  favorable  conclusions  of  Arlidge  are  also  in  contrast  to  the 
conclusions  of  Dr.  Pierre  Givre,  who  in  1890  published  a  treatise  on 
tuberculosis  among  silk  workers,  chiefly  in  the  silk  district  of  Lyon 
According  to  these  researches,  among  a  very  considerable  number  ot 
deaths  of  silk  workers  during  a  long  period  of  years,  including  both 
sexes,  the  mortality  from  tuberculosis  had  equaled  35.6  per  cent  of  the 
mortality  from  all  causes.  On  contrasting  the  male  with  the  female 
workers,  the  latter  exhibited  a  decidedly  higher  proportion,  wliile  at 
the  same  time  the  deaths  occurred  at  an  earlier  age.  Doctor  Givre's 
opinion  was  particularly  unfavorable  to  the  employments  of  winders 
and  carders,  compared  with  other  branches  of  the  industry.  Addi- 
tional statistical  evidence  regarding  the  hygiene  of  silk  manufacture  is 
referred  to  by  Arlidge,  who  obtained  from  Dr.  Henry  Fernie,  of  Mac- 
clesfield, the  statistics  of  922  persons  engaged  in  the  silk  trade  treated 
as  out-patients  at  the  infirmary.  Among  this  number  25  per  cent 
were  cases  of  either  tubercular  or  respiratory  diseases. 

For  a  really  conclusive  opinion  more  data  are  required  than  thus 
far  have  been  brought  together,  with  special  reference  to  essential 
differences  in  methods  of  manufacture  according  to  the  kind  of  goods 
manufactured.  As  previously  stated,  the  industry  lends  itself  pecul- 
iarly to  the  employment  of  women  and  children,  and  an  examination 
of  the  age  distribution  proves  that  there  are  comparatively  few  per- 
sons of  advanced  ages  employed  in  silk  manufacture.  The  age  dis- 
tribution of  49,422  silk  workers,  15  years  of  age  or  over,  with  distinc- 
tion of  sex,  was  as  follows: 

NUMBER  AND  PER  CENT  OF  MALE  AND  OF  FEMALE  SILK  WORKERS  IN  EACH 

AGE  GROUP,  1900. 

[From  report  of  the  Bureau  of  the  Census  on  Occupations,  1900.] 


Male  silk  workers. 

Female  silk  workers. 

Age. 

Number. 

Per  cent. 

Number. 

Per  cent. 

15  to  24  years  •.  

9,022 

44.4 

21,884 

75.1 

25  to  34  years  

5,301 

26.1 

5,082 

17.5 

35  to  44  years  

3,380 

16.7 

1,519 

5.2 

45  to  54  years  

1,563 

7.7 

461 

1.6 

65  to  64  years  

785 

3.9 

127 

.4 

65  years  or  over  

250 

1.2 

48 

.2 

Total  

20, 301 

100.0 

29, 121 

100.0 

The  table  emphasizes  the  concentration  of  employments  in  silk 
manufacture  at  the  younger  ages  and  the  comparative  infrequency  of 
employment  at  ages  over  45.  Whether  the  comparatively  small 
number  of  persons  employed  in  old  age  is  the  result  of  heavy  mor- 
tality following  the  early  years  of  employment,  or  whether  it  is 
because  of  labor  requirements  more  favorable  to  the  employment  of 
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young  persons,  can  not  be  determined  at  the  present  time.  The  table 
however,  is  decidedly  suggestive  and  it  probably  has  some  connection 
with  the  higher  mortality  of  silk  workers  than  is  normal  to  the  gen- 
eral population,  although  a  large  number,  no  doubt,  after  sufferincr  a 
temporary  impairment,  leave  the  industry  for  other  employments, 
and  they  are  thus  lost  sight  of  in  the  vital  statistics  of  the  trade. 

Wliile  no  conclusive,  investigation  has  been  made  to  determine 
the  health  conditions  in  the  different  branches  of  the  industry,  it  is 
probably  quite  safe  to  assume  that  employment  in  plush  and  velvet 
mills  is  a  more  dusty  occupation  than  that  in  mills  manufacturing 
sewing  silk  or  the  usual  grade  of  ribbons  and  broad  goods.  In  the 
plush  mills,  employment  in  the  finishing  rooms  exposes  to  a  con- 
siderable amount  of  dust.  Also,  in  the  shearing  rooms  there  is  con- 
siderable dust,  which,  however,  is  reduced  by  the  required  hu- 
midity of  the  atmosphere.  In  the  brushing  rooms  there  is  consider- 
able dust,  and  there  is  probably  even  more  dust  at  the  pegging  and 
so-called  tagging  machines,  which  are  difficult  of  exact  description. 
Thus  far  no  thorough  investigation  has  been  made,  either  in  this 
country  or  abroad,  which  would  warrant  final  conclusions  as  to 
whether  the  decidedly  favorable  opinion  of  Ai'lidge  is  warranted  by 
present-day  conditions,  but  as  far  as  it  is  possible  to  judge  the  mor- 
tality of  silk-mill  workers  and  their  liability  to  tubercular  and  respira- 
tory diseases  is  somewhat  below  the  average  for  persons  employed  in 
cotton  and  woolen  mills.  The  most  recent  English  mortality  statis- 
tics of  silk  manufacture  are  for  the  three  years  ending  with  1902, 
referred  to  in  the  Supplement  to  the  Sixty-fifth  Annual  Keport  of  the 
Registrar-General,  in  part,  as  follows : 

The  mortality  of  these  workers  is  below  the  standard  for  occupied 
and  retired  males  at  all  ages  up  to  the  fifty-fifth  year,  the  de- 
fect being  especially  noticeable  at  the  age  group  25-35  years.  Above 
the  age  of  55  years  the  rates  exceed  the  standard.  The  comparative 
mortality  figure  in  the  main  working  period  of  life  is  964,  or  4  per 
cent  below  the  average.  These  workers  are  liable  to  less  than  one- 
third  of  the  standard  mortality  from  accident,  to  one-half  of  that 
from  influenza,  and  to  two-thirds  of  that  from  respiratory  diseases, 
and  their  mortality  from  alcoholism  and  liver  disease,  as  well  as 
from  cancer,  is  also  low.  On  the  other  hand,  they  show  excessive 
mortality  from  phthisis,  nervous  diseases,  Bright's  disease,  and  sui- 
cide, especially  from  the  two  causes  last  mentioned.  ("■) 

The  recent  English  mortality  statistics  for  silk  workers  are  quite 
conclusive  of  the  more  or  less  unfavorable  effects  of  this  industry  on 
health  as  regards  the  more  advanced  periods  of  life.  In  the  table 
which  follows  a  comparison  is  made  of  the  mortality  from  all  causes 
of  men  in  this  group  with  occupied  males  generally,  and  the  com- 
parison shows  that  the  death  rates  of  silk  workers  were  below  the  av- 

«Part  II,  Supplement  to  the  Slxty-flfth  Annual  Report  of  the  Registrar- 
General  of  Births,  Deaths,  and  Marriages  in  England  and  Wales,  p.  Ixxxvil. 
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erage  at  ages  16  to  44,  slightly  above  the  average  at  ages  45  to  54,  and 
decidedly  so  at  55  years  or  over,  when  the  excess  in  the  death  rate 
was  5  per  1,000  at  ages  55  to  64  and  19.16  at  65  or  over. 

MORTALITY  FROM  ALL  CAUSES  AMONG  MALE  SII.K  WORKERS  COMPARED  WITH 
TIL\.T  OF  ALL  OCCUPIED  MALES  IN  ENGLAND  AND  WALES,  1900  TO  1902,  BY  AGE 
GROUPS. 

[Prom  Part  II,  Supplement  of  the  Sixty-fifth  Annual  Report  of  the  Registrar-General 
of  Births,  Deaths,  and  Marriages  in  England  and  Wales.] 


Age  at  death. 


15  to  19  years... 
20  to  24  years... 
25  to  34  years... 
35  to  44  years... 
45  to  54  years... 
55  to  64  years... 
65  years  or  over 


Death  rate 
per  1,000 

for  all 
occupied 
males. 


2.44 
4.41 
G.  01 
10.22 
17. 73 
3L01 
88.39 


Death  rate  for  male  siUc  workers. 


Rate  per 
1,000. 


2.30 
3.27 
4.12 
8. 56 
17.90 
36. 01 
107.55 


Greater 
or  less  (— ) 
than  rate 

for  all 
occupied 
males. 


Ratio  to ' 
rate  for  all 
occupied 
males. 


94 
74 
69 
81 
101 
116 
122 


The  preceding  table  is  self-explanatory  and  requires  no  further 
comment.  A  more  extended  comparison  is  made  in  the  next  table, 
in  which  the  mortality  of  silk  workers  from  consumption  is  com- 
pared with  the  normal  mortality  of  occupied  males  from  this  dis- 
ease, by  divisional  periods  of  life.  The  comparison  shows  that  the 
mortality  from  consumption  is  excessive  at  ages  20  to  34,  inclusive, 
and  at  ages  45  or  over.  The  exceptions  are  of  minor  importance, 
but  the  comparison  suggests  a  degree  of  consumption  frequency  ma- 
terially above  the  average,  or  by  from  0.27  to  1.53  per  1,000.  The 
table  which  follows  requires  no  further  comment : 

MORTALITY  FROM  CONSUMPTION  AMONG  MALE  SIK.K.  WORKERS  COMPARED 
WITH  THAT  OF  ALL  OCCUPIED  MALES  IN  ENGLAND  AND  WALES,  1900  TO  1902,  BY 
AGE  GROUPS. 

[From  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar-General 
of  Births,  Deaths,  and  Marriages  in  England  and  Wales.] 


Age  at  death. 

Mortality  from  consumption. 

Death  rate 
per  1,000 
for  all 
occupied 
males. 

Death  rate  for  male  silk  workers. 

Rate  per 
1,000. 

Greater  {+) 
or  less  (  — ) 
than  rate 
for  all  occu- 
pied males. 

Ratio  to 
rate  for  all 
occupied 
males. 

15  to  19  years  

0. 54 
1.55 
2.03 
2. 74 
3.04 
2. 10 
1. 11 

0.23 
1.82 
2.40 
2.05 
3.95 
3.69 
2.00 

-0.31 
+  .27 
+  .37 
-  .69 
+  .91 
-fL53 
+  .89 

43 
117 
118 

75 
130 
171 
180 

20  to  24  years  

25  to  34  years  

35  to  44  years  

45  to  54  years  

55  to  64  years  

65  years  or  over  
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The  recorded  industrial  insurance  mortality  statistics  of  silk 
workers  include  295  deaths  from  all  causes,  of  which  106,  or  35.9  per 
cent,  were  from  consumption.  Of  the  mortality  of  silk  workers 
from  respiratory  diseases  other  than  consumption  21  were  from  pneu- 
monia, 5  from  asthma  and  bronchitis,  and  7  from  less  frequent  respir- 
atory diseases.  If  the  deaths  from  consumption  and  from  other  re- 
spiratory diseases  are  combined,  47.1  per  cent  of  the  mortality  of  silk 
workers  was  from  diseases  of  the  lungs  and  air  passages.  The  ex- 
cess in  the  consumption  mortality  of  silk  workers  is  still  more  clearly 
brought  out  in  the  tabular  presentation  of  the  proportionate  mor- 
tality from  this  disease  by  divisional  periods  of  life.  While  the 
consumption  mortality  was  excessive  at  all  ages,  the  excess  was  most 
pronounced  at  ages  35  to  44,  when  out  of  every  100  deaths  from  all 
causes  60  were  from  consizmption,  against  a  normal  expected  propor- 
tion of  23.6.  The  analysis  of  the  consumption  mortality  of  silk-mill 
workers  in  detail  is  set  forth  in  the  following  table : 

PROPORTIONATE  MORTALITY  FROM  CONSUMPTION  AMONG  SJUS.  WOBBLERS, 
1897  TO  1906,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  THE  REGISTRATION  AREA 
OF  THE  UNITED  STATES,  1900  TO  1906,  BY  AGE  GROUPS. 

[Figures  for  silk  workers  from  experience  of  an  industrial  insurance  company ;  figures 
for  males  in  the  registration  area  computed  from  mortality  statistics  of  the  United 
States  census.] 


Age  at  death. 


Deaths  of  silk  work- 
ers, 1897  to  1906,  due 
to- 


All  causes. 


Consump- 
tion. 


Per  cent  of  deaths  due 
to  consumption 
among — 


Silk 
workers. 


Males  in 
registration 
area,  1900 
to  1906. 


15  to  24  years. . 
25  to  34  years.. 
35  to  44  years . . 
45  to  54  years.. 
55  to  64  years. . 
65  years  or  over 

Total  


82 
61 
55 
31 
37 
29 


28 
32 
33 
7 
4 
2 


34.1 
52.5 
60.0 
22.6 
10.8 
6.9 


27.8 
31.3 
23.6 
15.0 
8.1 
2.7 


295 


106 


35.9 


14.8 


The  preceding  observations  and  statistical  data  confirm  the  conclu- 
sion that  silk  workers  as  a  class  are  subject  to  an  excessive  mortality 
from  consumption,  but  in  particular  at  ages  15  to  44,  and  this  excess, 
in  view  of  the  conditions  of  labor  briefly  described,  is  in  a  large  meas- 
ure the  result  of  health-injurious  circumstances  connected  with  the 
employment.  ^ 

WOOLEN  AND  WORSTED  MANUFACTUBE. 

The  manufacture  of  woolen  and  worsted  goods  has,  during  recent 
years,  developed  into  an  American  industry  of  very  considerable  pro- 
portions, and  in  1905  gave  employment  to  143,458  wage-earners.  Of 
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this  number  75,717  were  males,  56,749  females,  and  10,992  children 
and  young  persons  under  16  years  of  age.  While  an  exact  division 
of  the  industry  into  woolen  and  worsted  manufacture  is  some- 
what difficult,  in  approximate  numbers  there  were  72,747  employed 
in  the  manufacture  of  woolen  goods,  69,251  in  the  manufacture  of 
worsted  goods,  in  addition  to  which  there  were  enumerated  681  wool 
pullers  and  779  wool  scourers.  (»)  The  importance  of  the  woolen 
industry  is  gradually  declining,  while  the  manufacture  of  worsted 
goods  is  taking  its  place.  Although  the  processes  of  manufacture  are 
very  much  the  same  as  in  cotton  textiles  generally,  the  worsted  indus- 
try is  a  very  much  more  technical  process,  including  some  fifty  well- 
defined  subdivisions  of  labor.  The  most  important  of  these  are  sort- 
ing, scouring,  carding,  combing,  spinning,  weaving,  dyeing,  and  fin- 
ishing. In  nearly  all  of  these  processes  the  exposure  to  animal  fiber 
dust  is  quite  considerable,  being  somewhat  greater  in  the  manufacture 
of  woolen  than  of  worsted  goods.  The  processes  of  scouring,  dyeing, 
and  fulling  are  comparatively  free  from  dust,  but  steam,  vapor,  and 
dampness  increase  the  disease  liability  of  the  workmen  in  these  em- 
ployments. 

Wool  sorting  is  quite  a  dusty  employment,  but  the  risk  of  so-called 
"  wool-sorter's  disease  "  is  limited  to  the  handling  of  certain  grades  of 
foreign  wool,  chiefly  van-mohair,  alpaca.  East  Indian  cashmere,  and 
camel's  hair,  all  of  which  are  imported  from  the  Far  East.  Since 
these  wools  are  usually  imported  by  way  of  England  they  are  there, 
under  factory  regulations,  subjected  to  a  disinfectiug  process,  by 
which  the  risk  of  anthrax  is  reduced  to  a  minimum.  In  no  branch  of 
the  woolen  industry  is  artificial  ventilation  and  dust  removal  of 
greater  importance  than  in  wool  and  rag  sorting,  which,  in  common 
with  the  general  risk  of  dust  injury,  has  the  additional  risk  of  trans- 
mission of  infectious  diseases,  chiefly  anthrax  and  smallpox.  An 
effective  device  for  removing  the  dust  in  wool  sorting  has  been  de- 
scribed by  Haldane  in  his  lecture  on  the  removal  of  dust  and  fumes 
of  factories  before  the  Royal  Society  of  Arts. 

The  woolen  and  worsted  industries  are  of  such  great  complexity 
that  only  a  few  of  the  more  important  occupations  can  be  considered 
at  this  time.  Thackrah,  in  his  comments  upon  the  diseases  peculiar 
to  persons  employed  in  the  manufacture  of  woolen  and  worsted  goods, 
observes : 

Wool  combers  work  in  apartments  which,  from  the  fire  employed 
to  heat  the  combs,  are  kept  at  the  temperature  of  about  80°.  The 
fires  are  made  of  charcoal.  From  the  evolution  of  carbonic-acid  gas, 
when  the  windows  are  not  sufficiently  open,  the  men  are  occasionally 
affected  with  headache.    In  some  of  the  manufactories  an  attempt 
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has  been  made  to  heat  the  combs  by  means  of  steam,  but  the  workmen 
complain  that  by  this  mode  the  rooms  are  made  hotter  and  the  combs 
colder;  in  other  words  that  the  increase  of  temperature  is  more  dif- 
±used.  A  light  dust  arises  from  the  wool,  or  rather  perhaps  from  the 
soap  retained  by  the  wool  after  washing.  It  annoys  the  air  tube  and 
obliges  some  persons  to  leave  the  employ.  The  men,  however,  whom 
we  tound  in  the  rooms  appeared  quite  healthy,  and  we  were  informed 
*    *  individuals  only  2  or  3  were  absent  from  ilhiess. 

°*  ^'^^  apartments  does  not  appear  to  shorten  life. 
We  have  repeatedly  seen  at  work  men  from  60  to  70  years  of  age. 

The  same  authority  says  with  reference  to  worsted  spinners  tha^- 

Spinners  of  worsted,  chiefly  young  persons,  are  exposed  to  consider- 
able heat  m  rooms  traversed  by  steam  pipes  and  often  deficient  in 
A^entilation.  The  thermometer,  in  November,  we  have  found  in  the 
spinning  rooms  at  65°  and  70°,  and  in  the  warping  rooms,  where  steam 
pipes  are  not  introduced,  58°,  while  in  the  open  air  it  was  48°.  In 
summer,  of  course,  the  temperature,  particularly  of  the  spinning 
rooms,  is  considerably  higher.  The  rooms  in  most  mills,  though 
spacious,  are  too  low.  The  windows  are  about  the  middle  of  the 
walls  and  no  apertures  are  made  above  them  for  the  admission  of  air. 
The  labor  is  light  and  the  posture  varied.  *  *  *  The  operatives 
have  generally  the  appearance  of  health.  Many,  however,  particu- 
larly at  the  commencement  of  the  employ,  suifer  from  headache  and 
sickness,  the  result,  I  conceive,  of  the  want  of  ventilation  rather  than 
the  temperature  of  the  rooms.  Some  can  not  bear  the  employ.  The 
mills  are  generally  in  the  country  or  at  the  outskirts  of  the  town. 

At  the  time,  however,  when  Thackrah  reported  his  observations  the 
worsted  industry  had  developed  to  only  very  small  proportions, 
chiefly  the  manufacture  of  worsted  handkerchiefs,  fancy  goods,  and 
worsted  stockings.  The  weavers  employed  in  the  manufacture  of 
these  goods  were,  in  the  opinion  of  Thackrah,  subjected  to  some  dust, 
which  alfected  the  respiration  and  rendered  the  employment  less 
healthful  than  the  corresponding  occupation  in  cotton  manufacture. 
This  opinion  has  not  been  sustained  by  subsequent  investigation, 
which  would  appear  to  prove  conclusively  that  the  manufacture  of 
woolen  and  worsted  goods  is  less  injurious  than  employments  in  the 
manufacture  of  cotton  goods. 

During  recent  years  the  conditions  of  labor  in  the  woolen  and 
worsted  industries  have  undergone  a  material  improvement,  largely 
as  the  result  of  the  concentration  of  the  industry  in  the  elimination 
of  many  small  factories  not  built  in  conformity  to  modern  sanitary 
requirements  as  to  air  space,  light,  and  ventilation.  ^Ytlile  important 
improvements  have  been  made,  it  is  still  rare,  however,  to  find  an 
effective  system  of  artificial  dust  removal,  chiefly  in  the  processes 
generating  the  largest  quantities  of  dust— that  is,  the  carding  and 
combing  branches  of  the  industry.  The  amount  of  fly  resulting  from 
the  various  operations  is  considerable  in  both  woolen  and  worsted 
manufacture  and  continuous  cleaning  is  necessary,  and  this  is  practi- 
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cally  all  done  by  means  of  the  ordinary  sweeping  process,  much  of 
which  results  in  dust  disturbance  rather  than  in  dust  removal. 

The  woolen  and  worsted  industries  were  very  carefully  considered 
by  Arlidge  in  his  treatise  on  the  diseases  of  occupation.  He  calls 
attention  to  the  fact  that  most  of  the  health-injurious  processes  are 
ihose  which  have  to  do  with  the  preparatory  stages,  and  he  describes 
these  processes  in  their  relation  to  health,  in  part,  as  follows: 

In  the  first  place,  the  bales  have  to  be  opened,  and  their  contents 
beino-  heaped  upon  large  tables  have  to  be  sorted  in  order  to  separate 
their  different  qualities.  Along  with  more  or  less  dirt  removed  with 
the  fleeces,  the  wool  holds  a  considerable  quantity  of  greasy  matter. 
From  this  last  it  has  to  be  freed  by  careful  and  repeated  washings 
in  alkaline  fluids  and  by  specially  constructed  machines.  It  has,  m 
the  next  place,  to  be  subjected  to  "willying"  (wmnowmg),  scrib- 
bling," and  "carding  machines  "  to  remove  every  portion  ot  dirt  and 
to  deliver  it,  as  in  the  cotton  manufacture,  in  the  form  of  a  '  sliver 
of  fine  fibers  collected  in  a  loose  rope-like  form.  In  the  preliminary 
combing  processes  considerable  dust  is  thrown  off,  but  by  the  use  of 
inclosed  machines  and  of  fans  to  withdraw  it  as  fast  as  it  is  generated 
little  escapes  into  the  apartment  to  annoy  or  to  injure.  We  owe  it  to 
the  ingenuity  of  modern  engineers  that  these  preliminary  operations 
have  well-nigh  ceased  to  be  unhealthy. 

Arlidge,  as  the  result  of  his  investigations,  held  that  the  dust  from 
wool  was  more  innocuous  than  that  of  cotton,  and  very  much  more  so 
than  the  dust  of  flax,  because  of  the  inherent  structure  of  the  wool 
fiber  and  the  fact  that  its  animal  origin  makes  it  less  irritating  and 
less  foreign  to  living  animal  tissue.  Moreover,  he  held  that  when  the 
woolen  fibers  reached  the  spinning  frames  they  had  to  be  lubricated 
with  oil,  which  materially  reduced  the  amount  of  dust  generated  dur- 
ing the  subsequent  manipulation.  This  conclusion,  however,  is  sub- 
ject to  material  modification  in  many  mills,  where  the  evidence  of  a 
considerable  amount  of  dust  being  generated  during  the  spinning 
process  is  readily  observed  by  the  amount  of  dust  under  and  on  the 
machinery  and  present  in  the  atmosphere. 

With  special  reference  to  worsted  spinning  and  weaving,  Arlidge 
observed  that — 

Other  advantages  attending  the  worsted  spinning  are  that  it  is 
done  dry  and  does  not  need  the  same  degree  of  moist  heat  required 
in  the  other  textile  trades.  Further,  in  the  weaving  of  worsted  a  far 
lower  and  less  humid  temperature  is  called  for  than  in  the  case  of 
cotton  weaving;  while,  what  is  of  still  greater  moment,  clay  sizing 
and  its  emitted  dust  have  no  place. 

Arlidge  sums  up  his  general  conclusions  regarding  the  health  of 
persons  employed  in  the  woolen  and  worsted  industry  as  follows : 

The  general  conclusion  respecting  the  worsted  manufacture  is 
that  it  is  a  healthy  occupation.    The  artisans  look  less  anaemic  and 
sallow  than  cotton  operatives,  while  their  social  and  domestic  position 
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more  provocative  of^bronclfial  irriStT^n     Doctof  Greenhow 

not  find  that  chest  diseases  and  the  mortality  thereW  occurred  ^ 

Other  writers  on  occupation  diseases  have  given  equaUy  extended 
consideration  to  the  industry,  but,  on  the  whole,  the  conclusions  coin- 
cide with  those  of  Arlidge,  that  employment  in  woolen  and  worsted 
manufacture,  with  the  resulting  exposure  to  animal  fiber  dust,  is  less 
dangerous  to  health  than  the  corresponding  employment  in  the  manu- 
facture of  cotton  and  other  vegetable  fiber  textiles. 

Dr.  B.  W.  Eichardson  held  that  the  dust  or  fly  of  wool  appeared  to 
produce  no  reaUy  deleterious  effects  on  the  lungs,  and  that,  in  fact,  the 
mortality  of  the  workers  in  wool  seemed  to  warrant  the  opinion  that 
they  were  favorably  exempted  from  disease,  probably  because  the  soft, 
oily  dust  of  the  wool  protected  the  bronchial  surfaces  from  irritation 
rather  than  that  it  irritated  them.  Tatham,  writing  with  a  better 
knowledge  of  the  mortality  statistics  of  the  trade,  confirms  this  opin- 
ion in  his  discussion  of  dust-producing  occupations  in  Oliver's  Dan- 
gerous Trades,  from  which  the  following  is  quoted : 

Wool  workers  suffer  much  less  severely  from  their  occupation  than 
do  cotton  operatives.  In  the  weaving  of  woolen  materials  a  lower  and 
drier  temperature  is  required  than  in  the  case  of  cotton  weaving,  and 
the  mischief  caused  by  "  sizing  "  with  china  clay  and  other  irritants 
has  no  place  in  woolen  manufacture.  Nevertheless,  in  certain  of  the 
processes,  especially  where  inferior  foreign  wools  are  manufactured, 
a  good  deal  of  dust  is  disengaged,  and  this  produces  its  ill  effect  on 
the  lungs  of  the  workers.  It  is  also  in  connection  with  dirty  or  blood- 
stained foreign  wools  that  the  majority  of  cases  of  anthrax  or  wool 
sorters'  disease  have  been  observed  from  time  to  time  which  have 
been  the  subject  of  inquiry  in  past  years  by  the  medical  department 
of  the  local  government  board. 

It  is  worthy  of  notice  that  wool  sorters  are  even  more  careless  as 
regards  exposure  to  cold  and  drafts  than  are  even  cotton  workers, 
and  their  mortality  from  rheumatic  fever  is  much  higher,  being  dou- 
ble that  experienced  by  agriculturists  as  a  class.  Wool  workers  have 
a  comparative  mortality  figure  from  all  causes  which  is  somewhat 
above  the  average  for  occupied  males  generally,  but  is  below  that  of 
other  textile  trades.  Workers  in  wool  appear  to  be  remarkably  free 
from  intemperance,  their  mortality  figure  being  less  than  one-fourth 
of  the  average.  From  diseases  of  the  digestive  system  other  than  the 
liver  wool  workers  die  half  as  fast  again  as  do  occupied  males  gener- 
ally, while  from  diseases  of  the  nervous,  respiratory,  and  urinary 
systems,  as  well  as  from  cancer,  the  mortality  of  these  workers  is  from 
10  to  22  per  cent  in  excess  of  that  standard. 
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The  Rhode  Island  occupation  mortality  statistics  return  specifically 
only  wool  sorters.  During  the  ten  years  1897  to  1906  there  were 
37  deaths  from  all  causes  recorded  in  Rhode  Island  under  the  title 
of  wool  sorter.  Of  this  number  5,  or  13.5  per  cent,  were  from  con- 
sumption, and  5,  or  13.5  per  cent,  were  from  respiratory  diseases 
other  than  consumption.  The  combined  mortality  from  diseases 
of  the  lungs  and  air  passages  was  10,  or  27  per  cent,  against  30.3 
per  cent  expected  on  the  basis  of  the  mortality  of  all  occupied  males 
in  Rhode  Island.  The  numbers  are  too  small  to  warrant  a  final  con- 
clusion, but  the  facts  are  presented  to  make  the  analysis  complete. 

The  most  recent  English  mortality  statistics  of  woolen  and  worsted 
manufacture  are  for  the  three  years  ending  with  1902,  referred  to  in 
the  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar- 
General,  in  part,  as  follows : 

The  mortality  among  these  operatives  exceeds  the  standard  for 
occupied  and  retired  males  at  ages  20  to  25,  and  over  55  years,  but  is 
below  that  standard  at  other  ages.  In  the  main  working  period  of 
life  the  comparative  mortality  figure  for  wool  workers  is  984,  or 
less  than  the  standard  figure  by  only  2  per  cent.  The  mortality 
from  alcoholism  and  liver  disease  is  less  than  three- fourths  and 
that  from  accident  is  less  than  half  the  standard.  The  mortality 
from  cancer,  phthisis,  respiratory  diseases,  and  suicide  is  also  in  each 
case  below  the  average.  On  the  other  hand,  the  mortality  froni  nerv- 
ous and  circulatory  diseases  slightly  exceeds,  and  that  from  diabetes 
mellitus  and  from  Bright's  disease  considerably  exceeds  the  stand- 
ard. («) 

The  recent  English  mortality  statistics  for  persons  engaged  in  woolen 
and  worsted  manufacture  are  fairly  conclusive  of  the  somewhat  un- 
favorable effects  of  this  industry  on  health,  and  decidedly  so  as  re- 
gards the  more  advanced  periods  of  life.  In  the  table  which  follows 
a  comparison  is  made  of  the  mortality  from  all  causes  among  men  in 
this  group  with  that  of  occupied  males  generally,  and  the  result  is 
suggestive  of  conditions  in  this  trade  more  or  less  unfavorable  to  life 
and  health.  An  excess  in  the  general  death  rate  of  woolen  and 
worsted  workers  is  met  with  at  ages  20  to  24,  but  at  all  other  ages 
below  55  the  mortality  is  below  the  normal,  while  at  ages  55  to  64 
the  excess  in  the  general  death  rate  of  woolen  and  worsted  workers  is 
6.09  per  1,000,  and  at  ages  65  or  over  it  is  40.53  per  1,000. 


»  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar-Gen- 
eral of  Births,  Deaths,  and  Marriages  in  England  and  Wales,  p.  Ixxxvii. 
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AND  WOR8TBD  WOUK- 

MALES  IN  ENGLAND  AND 


Registrar-General 


Death  rate  for  male  woolen  and 
worsted  workers. 


Age  at  death. 


Death  rate 
per  1,000, 
lor  all  00- 


Greater  (+) 
or  less  (— ) 
than  rate 

for  aU 
occupied 
males. 


cupied 
males. 


Rate  per 
1,000. 


Ratio  to 
rate  for  all 
occupied 
males. 


15  to  19  years 


2.44 
4.41 
6.01 
10.22 
17.73 
31.01 
88. 39 


2. 19 
5.03 
5.18 
8.90 
17. 14 
37. 10 
128. 92 


-0.25 
+  .62 

-  .83 

-  1.32 

-  .59 
+  6.09 
+40. 53 


25  to  34  years 


20  to  24  years 


90 
114 
86 
87 
97 
120 
146 


45  to  54  years 


35  to  44  years 


65  to  64  years. 


65  years  or  over 


The  preceding  table  is  self-explanatory  and  requires  no  further 
comment.    A  more  extended  comparison  is  made  in  the  next  table, 
in  which  the  mortality  of  woolen  and  worsted  workers  from  consump- 
tion and  other  respiratory  diseases  is  compared  with  the  normal  mor- 
tality of  occupied  males  from  these  diseases,  by  divisional  periods  of 
life.  The  comparison  shows  that  the  mortality  from  consumption  was 
excessive  at  ages  15  to  24  and  at  55  years  or  over.   The  table  further 
shows  that  the  mortality  from  other  respiratory  diseases  was  excessive 
at  ages  15  to  19  and  at  65  years  or  over.  The  two  tables,  derived  from 
English  experience,  would  seem  to  warrant  the  conclusion  that  the 
woolen  and  worsted  industry  as  such  is  not  decidedly  injurious  to 
health.   The  data,  however,  are  subject  to  a  word  of  caution,  in  that 
the  woolen  and  worsted  industry  includes  many  employments  which 
permit  of  a  comparatively  easy  transfer  to  other  industries  and  occu- 
pations, so  it  is  quite  possible  that  a  fair  proportion  of  those  impaired 
because  of  continuous  exposure  to  animal  and  fiber  dust,  leave  the  em- 
ployment and  seek  more  congenial  and  healthful  occupations  in  other 
branches  of  industry.    This  view  is  in  part  susceptible  of  statistical 
proof  by  the  comparative  mortality  data  of  occupied  and  of  occupied 
and  retired  males  in  the  woolen  industry  of  England  and  Wales,  which 
for  the  first  time  were  tabulated  for  the  three  years  ending  with  1902. 
The  excess  in  the  death  rate  of  occupied  and  retired  males  employed 
in  this  industry  over  the  occupied  only  was  very  slight  at  ages  under 
35,  but  0.32  per  1,000  at  ages  35  to  44,  0.86  at  45  to  54,  3.83  at  55  to  64, 
and  18.19  at  65  years  or  over. 
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MORTALITY  FROM  CONSUMPTION  AND  FROM  OTHER  DISEASES  OF  THE  RE- 
SrSrY  SYSTEM  AMONG  WOOLEN  AND  WORSTED  WORKERS,  COM- 
SeD  WITH  THAT  OF  ALL  OCCUPIED  MALES  IN  ENGLAND  AND  WALES,  1900  TO 
1902,  BY  AGE  GROUPS. 

fFrom  Part  II,  Supplement  to  the  Slxty-flfth  Annual  Report  of  the  Registrar-General 
ttrom  JT-UFL  ii,^^  ^i^ths.  Deaths,  and  Marriages  in  England  and  Wales.] 


Mortality  from  consumption. 

Mortality  from  other  diseases  of  the  respir- 
atory system. 

Age  at  death. 

Death 

Death  rale  for  woolen  and 
worsted  workers. 

Death 
rate  per 
1,000  for 
all  occu- 
pied 

males. 

Death  rate  for  woolen  and  worsted 
workers. 

rate  per 
1,000  for 
all  occu- 
pied 
xoales. 

Rate  per 
1,000. 

Greater  (+) 
or  less  (— ) 
than  rate 
for  all  occu- 
pied males. 

Ratio  to 
rate  for 
aU  occu- 
pied 
males. 

Rate  per 
1,000. 

Greater  (+) 
or  less  (— ) 
than  rate 
for  all  occu- 
pied males. 

Ratio  to 
rate  for 
aU  occu- 
pied 
males. 

15  to  19  years  

20  to  24  years  

25  to  34  years  

35  to  44  years  

45  to  54  years  

55  to  64  years  

65  years  or  over. . 

0.54 
1.55 
2.03 
2. 74 
3.04 
2. 16 
1. 11 

0.69 
2.38 
L81 
2.25 
2.84 
2.27 
1.86 

+0. 15 
+  .83 

-  .22 

-  .49 

-  .20 
+  .11 
+  .75 

128 
154 
89 
82 
93 
105 
168 

0.24 
.48 
.77 
1.66 
3.32 
6.54 
17. 77 

0.31 
.23 
.75 
1.45 
3.08 
6.46 
25.44 

+0.07 

-  .25 

-  .02 

-  .21 

-  .24 

-  .08 
+7.67 

129 
48 
97 
87 
93 
99 

143 

The  recorded  industrial  insurance  mortality  statistics  of  woolen  and 
worsted  mill  workers  include  106  deaths,  of  which  26,  or  24.5  per  cent, 
were  from  consumption.  Of  the  mortality  of  woolen-mill  workers  from 
respiratory  diseases  other  than  consumption,  8  were  from  pneumonia, 
7  from  asthma  and  bronchitis,  and  2  from  less  frequent  respiratory 
diseases.  If  the  deaths  from  consumption  and  from  other  respiratory 
diseases  are  combined,  it  is  found  that  40.5  per  cent  of  the  mortality 
of  woolen-mill  workers  was  from  diseases  of  the  lungs  and  air  pas- 
sages. The  excess  in  the  consumption  mortality  of  woolen-mill  work- 
ers is  still  more  clearly  brought  out  in  the  tabular  presentation  of  the 
proportionate  mortality  from  this  disease  by  divisional  periods  of 
life.  While  the  consumption  mortality  was  excessive  at  all  ages,  the 
excess  was  most  pronounced  at  ages  25  to  34,  when  out  of  every  100 
deaths  from  all  causes  43.8  were  from  consumption,  against  a  normal 
expected  proportion  of  31.3.  The  analysis  of  the  consumption  mor- 
tality of  woolen-mill  workers  in  detail  is  set  forth  in  the  following 
table : 


\ 
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^'^co=n;?firuTe's^"fo?",^aL°^  an  Industrial  Insurance 

of  the  United  States  census.]  registration  aiea  computed  from  mortality  statistics 


Deaths  of  woolen  and 
worsted  workers,1897 
to  1906,  due  to— 

Per  cent  of  deaths  duo  to 
consumption  among— 

All  causes. 

Consump- 
tion. 

Woolen 

and 
worsted 
workers. 

Males  in 
registration 
area,  1900 

to  1906. 

15  to  24  years  

20 
16 
14 
19 
24 
13 

7 
7 
5 
4 
3 

35.0 
43.8 
35.7 
21.1 
12.5 

27.8 
31.3 
23.6 
15.0 
8.1 
2.7 

25  to  34  years    

35  to  44  years . . 

45  to  54  years  

55  to  64  years  

65  years  or  over  

Total  

106 

26 

24.5 

14.8 

The  preceding  observations  and  statistical  data  confirm  the  con- 
clusion that  woolen  and  worsted  workers  in  the  United  States  as  a 
class  are  subject  to  a  high  mortality  from  consumption,  but  in  par- 
ticular at  ages  15  to  44,  and  this  excess,  in  view  of  the  conditions 
of  labor  briefly  described,  is  in  a  large  measure  the  result  of  health- 
injurious  circumstances  connected  with  the  employment. 

CARPET  AND  RUG  MANUFACTURE. 

Carpet  and  rug  manufacture  may  properly  be  considered  a  branch 
of  the  woolen  and  worsted  industry,  but  it  is  only  the  weaving  and 
finishing  processes  which  require  special  consideration.  The  grade 
of  yarn  used  probably  has  some  bearing  upon  the  quantity  of  dust 
generated  during  the  process  of  manufacture,  but  it  is  in  the  so-called 
shearing  and  brushing  that  atmospheric  pollution  occurs  in  excess 
of  similar  conditions  in  woolen  and  worsted  mills.  The  report  of 
the  Massachusetts  state  board  of  health  on  dangerous  trades  con- 
tains a  brief  reference  to  the  sanitary  aspects  of  the  industry,  from 
which  the  following  is  quoted : 

The  operation  of  carpet  weaving  is  accompanied  by  much  dust,  and 
requires  constant  attention  and  keen  watching  for  flaws  and  "  skips  " 
in  the  weaving.  After  a  carpet  or  rug  is  woven  it  is  inspected, 
sheared,  and  brushed.  The  shearing  machines  cut  off  all  bits  of 
fiber  and  other  irregularities,  and  in  so  doing  create  considerable  dust, 
much  of  which  is  coarse  and  heavy  and  does  not  long  remain  sus- 
pended in  the  air. 

Five  carpet  factories  visited  employ  about  6,000  persons,  about  10 
per  cent  of  whom  are  between  the  ages  of  14  and  16.  The  largest  of 
these  shows  some  departments  in  which  poor  light,  excessive  heat, 
moisture,  and  dust  constitute  the  objectionable  conditions.    One  large, 


MOBTALITY  FROM  CONSUMPTION  IN  DUSTY  TRADES. 


809 


fairly  well  lighted  room,  220  by  120  by  16  feet,  and  occupied  by  33 
persons,  has  so  much  fine  cotton  dust  and  fiber  in  the  air  that  it  is 
with  difficulty  one  can  see  across  it.  _  This  dust  is  very  irritating  to 

the  nose  and  throat.  .  ,     ,  -u    i-  i  a 

Some  of  the  rooms  are  poorly  hghted,  some  are  overheated,  and 
9ome  are  badly  ventilated;  and  one  large  basement  room,  285  by  00 
by  13  feet,  occupied  by  150  women  and  girls  winding  yarns  on  bob- 
bins, combines  all  three  of  these  objectionable  conditions. 

The  wool-picking  room  is  well  lighted,  but  the  air  is  heavy  with 
wool  fiber,  and  is  at  the  same  time  excessively  hot.  One  large  dust- 
ing machine  is  equipped  with  a  fan  and  exhaust  dust  pipe  which 
never  have  been  used;  indeed,  there  is  no  shafting  to  run  the  fan. 
The  machine  has  been  in  use  upward  of  five  years,  and  the  person 
who  operates  it  has  worn  a  handkerchief  over  nose  and  mouth  ever 
since  it  was  started.    The  work  is  exceedingly  dusty  and  dirty. 

The  weaving  rooms  of  the  next  largest  of  the  five  factories  are 
large  and  well  lighted,  but  the  air  contains  a  noticeable  amount  of 
dust.  Most  of  the  departments  of  this  mill  show  commendable  con- 
ditions. 

In  the  third,  many  of  the  children  between  14  and  16  are  very 
small  and  poorly  developed  for  their  age,  and  are  far  too  poorly 
developed  to  be  allowed  to  work  ten  hours  and  twenty  minutes  for  five 
days  in  the  week.  In  many  rooms  the  windows  are  too  far  apart, 
and  the  light  is  barely  sufficient  even  in  good  clear  weather.  The 
older  weavers  complain  of  failing  eyesight,  due  to  working  with  poor 
light. 

One  of  the  mills  of  this  establishment,  although  comparatively 
new,  is  poorly  lighted  in  the  picking,  carding,  winding,  drawing, 
and  roving  rooms,  but  otherwise  the  conditions  are  good.  In  four 
of  the  weave  rooms  the  ventilation  is  very  inadequate,  the  light  is 
poor,  and  the  air  is  very  dusty. 

The  fourth  establishment  in  order  is,  in  the  main,  poorly  lighted 
and  inadequately  ventilated,  and  the  weave  rooms  are  very  dusty. 
In  four  rooms  in  which  yarns  are  dressed  the  steam  boxes  are  so 
loosely  constructed  that  much  steam  escapes  and  causes  extreme  heat 
and  moisture.  About  one-tenth  of  the  employees  in  this  establish- 
ment look  sickly. 

The  smallest  factory  of  all,  one  which  employs  ordinarily  500  per- 
sons, has  good  light,  adequate  ventilation,  and  commendable  weave 
rooms.    The  employees  appear  to  be  in  good  health. 

The  hygiene  of  carpet  manufacture  has  not  attracted  much  atten- 
tion, probably  because  of  the  fact  that  most  of  the  processes  are 
practically  identical  with  the  corresponding  processes  in  woolen  and 
worsted  manufacture.  The  occupation  classification  in  the  carpet 
industry,  however,  includes  a  number  of  employments  peculiar  to  the 
trade,  of  which  mention  may  be  made  of  art-square  weavers,  cutters 
of  chenille  cloth,  fringe  knotters,  jute  binders,  plush  weavers,  shearers, 
steamers,  willowers,  and  wire  sharpeners.  Of  these  occupations,  em- 
ployment at  the  willowing  machines  is  probably  the  most  dusty,  since 
it  is  here  that  the  wool  fibers  are  torn  apart  and  the  dust  and  dirt 
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removed.  It  is  also  probable  that  conditions  in  carpet-weaving 
rooms  are  less  favorable  on  account  of  the  coarser  grade  of  yarn  used 
and  the  material  differences  in  loom  construction.  The  weaving 
process  itself  is  also  quite  different  from  the  corresponding  process 
of  weaving  m  woolen  and  cotton  textiles,  and  as  far  as  it  is  possible 
to  judge,  the  amount  of  dust  generated  during  the  weaving  processes 
IS  greater  in  carpet  and  rug  mills  than  in  the  corresponding  processes 
of  other  branches  of  the  textile  industry.  No  qualified  investigation, 
however,  has  been  made  which  would  warrant  a  final  conclusion,  nor 
has  it  been  determined  whether  the  amount  of  dust  in  the  manu- 
facture varies  according  to  the  varieties  of  carpets  made,  of  which 
the  most  important  are  Wilton,  Axminster,  Kidderminster  or  ingrain, 
tapestry  Brussels,  and  Venetian.  The  manufacture  of  matting  is  a 
separate  industry,  with  exposure  to  vegetable  fiber  and  mineral  dusts, 
while  in  the  manufacture  of  door  mats  the  principal  exposure  is  to 
mixed  fiber  dust.  Arlidge  sums  up  his  conclusions  regarding  the 
hygiene  of  carpet  making,  briefly,  as  follows : 

The  wool  used  for  carpet  making  is  of  coarse  and  short  fiber;  it 
is  formed  into  a  yarn,  which  is  next  wound  on  bobbins  by  child  labor 
in  readiness  for  the  weavers'  looms.  Hand-loom  weaving  has  been, 
for  the  most  part,  supplanted  by  the  power  loom,  with  the  ad- 
vantage of  materially  lessening  the  labor  of  the  weavers.  The  manu- 
facture of  carpets  is  attended  with  considerable  dust  of  a  mixed 
character  of  wool  and  hemp,  but  no  data  are  within  reach  to  furnish 
information  as  to  the  extent  in  which  it  operates  as  a  cause  of  disease. 

The  mortality  of  males  employed  in  carpet  manufacture  was  re- 
ported upon  in  the  Supplement  to  the  Fifty-fifth  Annual  Keport  of 
the  Registrar-General  of  England  and  Wales.  The  number  of  men 
employed  was  comparatively  small,  having  been  only  8,532  at  ages  15 
or  over,  hardly  warranting  definite  conclusions  in  view  of  the  short 
period  of  three  years  for  which  the  mortality  data  were  returned.  In 
general  terms  it  was  held  that  the  death  rates  of  carpet  makers  at  the 
various  age  groups  compared  favorably  not  only  with  those  of  other 
textile  workers  but  also  with  those  of  other  occupied  males.  The  com- 
parative mortality  was  873,  which  is  8  per  cent  below  the  standard. 
Among  the  causes  of  death  of  numerical  importance  consumption  was 
22  per  cent  in  excess  of  the  normal,  and  diseases  of  the  respiratory 
system  other  than  consumption  were  11  per  cent  in  excess.  The 
mortality  of  carpet  makers  from  diseases  of  the  nervous,  circulatory, 
digestive,  and  urinary  systems  appears  to  be  below  the  average. 

One  fact  which  requires  to  be  taken  into  consideration,  however,  is 
that  in  carpet  weaving  considerable  physical  strength  is  required, 
which  accounts  for  the  comparatively  small  proportion  of  women 
weavers.  This,  at  least,  is  true  of  the  weaving  of  Brussels  carpet 
and  probably  applies  to  other  grades.  It  is  the  opinion  of  those 
who  are  thoroughly  familiar  with  the  industry  that  men  of  excep- 


MOBTALITY  FROM  CONSUMPTION  IN  DUSTY  TRADES.  811 

tional  physique  are  required,  and  naturally  among  such  a  class  the 
death  rate  should  be  low  unless  very  abnormally  increased  by  special 
causes  The  most  recent  English  mortality  statistics  of  carpet  and 
rug  manufacture  are  for  the  three  years  ending  with  1902,  referred 
to  in  the  Supplement  to  the  Sixty-fifth  Annual  Report  of  the 
Eegistrar-General  in  part  as  follows: 

Here  again  the  workers  are  too  few  in  number  to  justify  more  than 
aeneral  examination.  It  appears  that  the  mortality  m  this  industry 
IS  below  the  standard  for  occupied  and  retired  males  at  ages  2o-45 
years,  but  above  it  at  all  other  ages.  In  the  mam  working  time  o±  lite 
the  comparative  mortality  figure  is  1,044,  or  4  per  cent  above  the 
standard.  These  workers  show  a  fatality  in  excess  of  the  average 
from  cancer  and  from  diseases  of  the  nervous  and  circulatory  systems, 
but  in  defect  of  the  average  from  influenza,  alcoholism,  and  liver 
disease,  as  well  as  from  accident  and  suicide.  («) 

The  recent  English  mortality  statistics  of  carpet  and  rug  makers 
are  quite  conclusive  of  the  more  or  less  unfavorable  effect  of  this 
industry  on  health.  In  the  table  which  follows  a  comparison  is  made 
of  the  mortality  from  all  causes  among  men  in  this  group  with  that 
of  occupied  males  generally,  and  the  result  is  decidedly  suggestive 
of  conditions  in  this  trade  more  or  less  unfavorable  to  health  and  life, 
but  in  particular  at  very  advanced  ages,  when  at  65  years  or  over  the 
excess  in  the  death  rate  of  carpet  and  rug  makers  was  28.38  per  1,000. 

MORTALITY  FROM  ALL  CAUSES  AMONG  MALE  CARPET  AND  BUG  JTIAKERS, 

COMPAREI)  WITH  THAT  OF  ALL  OCCUPIED  MALES  IN  ENGLAND  AND  WALES, 
1900  TO  1902,  BY  AGE  GROUPS. 

[From  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar-General 
of  Births,  Deaths,  and  Marriages  in  England  and  Wales.] 


Age  at  death. 


15  to  19  years. . . 
20  to  24  years. . . 
25  to  34  years. . , 
35  to  44  years. . , 
45  to  54  years.. 
55  to  64  years. . 
65  years  or  over 


Death  rate 
per  1,000  for 

all  occu- 
pied males. 


2.44 
4.41 
6.01 
10.22 
17.73 
31.01 
88.39 


Death  rate  of  male  carpet  and  rug 
workers. 


Rat»  per 
1,000. 


2.89 
5. 19 
5.86 
9.43 
18.30 
33.94 
116. 77 


Greater  (+) 
or  less  ( — ) 
than  rate 
for  all  occu- 
pied males. 


0.45 
.78 
.15 
.79 
.57 

2.93 


-f28.38 


Ratio  to 
rate  for  all 
occupied 
males. 


118 
118 
98 
92 
103 
109 
132 


The  preceding  table  is  self-explanatory  and  requires  no  further 
comment.  A  more  extended  comparison  is  made  in  the  next  table,  in 
which  the  mortality  of  carpet  and  rug  makers  from  consumption  is 
compared  with  the  normal  mortality  of  occupied  males  from  this  dis- 

°Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar- 
General  of  Births,  Deaths,  and  Marriages  in  England  and  Wales,  p.  sc. 
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ease,  by  divisional  periods  of  life.  The  comparison  shows  that  the 
mortality  from  consumption  was  above  the  average  at  ages  15  to  24 
3o  to  44,  and  55  to  04.  Making  allowance  for  the  rather  smaU  num- 
bers froni  which  this  table  is  derived,  it  is  probably  safe  to  assume 
that  It  the  numerical  basis  were  larger  it  would  more  conclusively 
indicate  a  comparatively  high  degree  of  consumption  frequency 
among  men  m  this  employment,  at  least  throughout  the  active  work- 
ing period  of  life. 

MORTALITY  FROM  CONSUMPTION  AMONG  MALE  CARPET  AND  RUGJ1IAKKH«J 

[From  Part  II    Supplement  to  the  Siitj-flfth  Annual  Report  of  the  Registrar-General 
of  Births,  Deaths,  and  Marriages  in  England  and  Wales.]  ««nerai 


Age  at  death. 


15  to  19  years... 
20  to  24  years... 
25  to  34  years... 
35  to  44  years... 
45  to  54  years... 
55  to  G4  years... 
85  years  or  over 


Mortality  from  consumption. 


Death  rate 
per  1,000 
for  all  occu- 
pied males. 


0.54 
1.55 
2.03 
2.74 
3.04 
2.16 
1.11 


Death  rate  of  male  carpet  aad  rug 
makers. 

Rate  for 
1,000. 

Greater  (+) 
or  less  (— ) 
than  rate 
for  all  occu- 
pied males. 

Ratio  to 
rate  for  all 
occupied, 
males. 

0.64 
2. 59 
1.41 
3.14 
2.94 
2.42 
1.00 

.  +0. 10 
+1.04 

-  .62 
+  .40 

-  .10 
+  .26 

-  .11 

119 
167 

60 
115 

97 
112 

90 

The  recorded  industrial  insurance  mortality  statistics  of  carpet  and 
rug  makers  include  155  deaths  from  all  causes,  of  which  37,  or  23.9 
per  cent,  were  from  consumption.  Of  the  mortality  of  carpet  and 
rug  makers  from  respiratory  diseases  other  than  consumption,  16 
were  from  pneumonia,  6  from  asthma  and  bronchitis,  and  4  from  less 
frequent  respiratory  diseases.  If  the  deaths  from  consumption  and 
from  other  respiratory  diseases  are  combined,  it  is  found  that  40.6 
per  cent  of  the  mortality  of  carpet  and  rug  makers  was  from  diseases 
of  the  lungs  and  air  passages.  The  excess  in  the  consumption 
mortality  of  carpet  and  rug  makers  is  still  more  clearly  brought  out 
in  the  tabular  presentation  of  the  proportionate  mortality  from  this 
disease  by  divisional  j)eriods  of  life.  Wliile  the  consumption  mor- 
tality was  excessive  at  all  ages,  the  excess  was  most  pronounced  at 
15  to  24,  when  out  of  every  100  deaths  from  all  causes,  52.9  Avere  from 
consumption,  against  a  normal  expected  proportion  of  27.8.  The 
analysis  of  the  consumption  mortality  of  carpet  and  rug  makers  in 
detail  is  set  forth  in  the  following  table: 
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TO^Sa  of  the  united  states,  .900  TO  BOO,  BY  AGE  0E0DP3. 

United  States  census.] 


Age  at  death. 


15  to  24  years... 
25  to  34  years... 
35  to  44  years... 
45  to  54  years... 
65  to  64  years... 
65  years  or  OTer 

Total  


Deaths  of  carpet  and 
rug  makers,  1897  to 
1906,  due  to- 


All  causes. 


17 
22 
17 
24 
34 
41 


155 


Consump- 
tion. 


37 


Per  cent  of  deaths  due 
to  consumption 
among — 


Carpet  and 
rug  makers. 


52.9 
45.5 
35.3 
20.8 
11.8 
7.3 


23.9 


Males  in 
registration 
area,  1900 
to  1906. 


27.8 
31.3 
23.6 
15.0 
8.1 
2.7 


14.8 


The  preceding  observations  and  statistical  data  confirm  the  conclu- 
sion that  carpet  and  rug  makers  in  the  United  States  are  as  a  class 
subject  to  an  excessive  mortality  from  consumption,  but  in  particu- 
lar at  ages  15  to  44,  and  this  excess,  in  view  of  the  conditions  of  labor 
briefly  described,  is  in  a  large  measure  the  result  of  health-injurious 
circumstances  connected  with  the  employment. 

SHODDY  MANUFACTURE. 

Shoddy  manufacture  is  an  important  branch  of  the  woolen  and 
worsted  industry,  although  the  number  of  wage-earners  employed  is 
comparatively  small.  In  1905  there  were  97  establishments  manufac- 
turing shoddy  in  the  United  States,  employing  2,089  wage-earners, 
compared  with  1,926  in  1900,  an  increase  of  8.5  per  cent  during  the 
intervening  quinquennial  period.  Of  the  number  of  persons  employed, 
1,625  were  adult  males,  458  were  women,  and  6  were  children  under 
16  years  of  age.  (")  The  materials  used  in  shoddy  manufacture  are 
chiefly  woolen  and  worsted  rags,  including  tailors'  clippings  and  wool 
extract,  which  is  the  wool  fiber  derived  from  rags,  freed  by  a  process 
known  as  carbonizing  of  the  vegetable  material  with  which  it  may 
have  been  intermixed,  such  as  cotton  and  other  vegetable  fiber.  Most 
of  the  shoddy  made  at  the  present  time  is  all  wool,  and  it  is  an  error 
to  assume  that  all  shoddy  goods  are  really  undesirable  for  wearing 
purposes,  since  a  very  considerable  proportion  is  cloth  made  wholly  of 
wool  but  produced  at  a  price  which  affords  to  poor  people  a  satisfac- 
tory article  of  wear.  It  is  also  an  error  to  assume  that  through  shoddy 
loathsome  diseases  are  conveyed  to  the  wearer,  except  possibly  in  ex- 
ceedingly rare  instances,  since  the  process  of  shoddy  manufacture  i 


o  Census  of  Manufactures,  1905,  Part  III,  p.  116. 
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such  as  to  insure  absolute  cleanliness  and  the  destruction  of  all  active 
germs  whether  innocuous  or  pathogenic.  This  statement  of  facts  is 
derived  m  part  from  the  special  census  report  on  textiles,  in  which 
the  shoddy  mdustry  is  considered  at  some  length.  It  is  pointed  out 
in  that  report  that  new  wool  or  animal  hair  is  always  the  basis  of  the 
yarn  intermixed  with  a  certain  amount  of  shoddy,  the  fiber  of  which 
is  too  short  to  be  carded  and  spun  alone.  AVhile  the  completed  cloth 
is  not  as  durable  as  the  cloth  made  from  new  wool,  it  is  by  no  means 
lacking  m  wearing  quality,  as  is  commonly  supposed,  for  as  pointed 
out  m  the  census  report  just  referred  to,  shoddy  in  fact  is  one  of  the 
most  useful  of  modern  by-products  in  manufacture,  in  which  the  utili- 
zation of  waste  is  an  important  item  of  economy.   "  Shoddy  is  not," ' 
in  the  words  of  the  report,  "woolen  rags  ground  to  powder,  but 
rags  that  are  picked,  leaving  a  good  staple  suitable  for  spinning. 
Some  of  the  most  substantial  of  goods  that  are  made,  doing  service- 
able work  for  a  number  of  years,  contain  a  portion  of  shoddy 
mixed  with  wool."    The  process  of  converting  the  rags  into  wool 
fiber  suitable  for  carding  consists  of  a  picking  process  in  a  ma- 
chine known  as  a  "shoddy-picker,"  and  this  constitutes  a  very 
dusty  process  which  no  doubt  gives  rise  to  health-injurious  circum- 
stances, to  which,  in  part,  reference  has  been  made  in  the  discus- 
sion of  the  hygiene  of  the  paper  industry,  to  which  subsequent  refer- 
ence will  be  made  in  discussing  rag  collecting  and  rag  sorting  as  a 
separate  occupation.  An  essential  difference,  however,  has  to  be  kept 
in  mind,  and  that  is  that  only  woolen  and  worsted  rags  are  used  in 
shoddy  manufacture,  while  cotton  and  linen  rags  are  used  in  paper 
manufacture. 

In  discussing  the  whole  subject  of  rags  and  their  products  in  rela- 
tion to  health,  Mr.  John  A.  E.  Stuart,  medical  officer  of  health,  Batley, 
Yorkshire,  refers  to  the  manufacture  of  shoddy,  in  part,  as  follows : 

The  dust  which  rises  from  rag  machines  consists  of  particles  of 
wool  and  also  of  filth  adherent  to  the  various  kinds  of  rags.  It  is 
highly  irritating  to  all  the  respiratory  passages,  especially  in  those 
who  are  novices  at  the  trade,  but  older  hands  become  inured  to  it 
and  tolerate  it  well.  A  train  of  symptoms  is  developed,  called 
"  shoddy  fever."  It  is  accompanied  by  high  fever,  with  nasal  catarrh 
and  frontal  headache,  and  a  certain  amount  of  bronchial  catarrh.  It 
is  ushered  in  by  shivering,  malaise,  and  general  muscular  i^ain.  It 
is  almost  indistinguishable  from  epidemic  influenza,  and  if  treated 
on  similar  lines  recovery  is  soon  secured.  The  only  difference  is  that 
the  catarrhal  symptoms  are  the  result  of  local  irritation,  and,  con- 
sequently, when  that  is  removed,  the  febrile  condition  soon  subsides. 
Shoddy  fever  is  easily  induced  in  persons  who  have  been  out  of  the 
mill  for  a  few  weeks  and  return  to  work,  in  persons  suffering  fi'om 
general  catarrh,  or  in  habitual  drunkards. 

A  distinction  is  made  by  English  writers  between  shoddy  and 
mungo,  the  former  being  made  from  soft  rags  and  the  latter  from 
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cloth  rags,  while  the  commoner  kind  of  flocks,  so  called,  are  manufac- 
tured fiom  a  variety  of  raw  materials,  including  the  refus^  of  the 
shoddy  trade,  while  the  superior  qualities  are  manufactured  from  the 
better  grade  of  raw  material.  The  lowest  class  of  flocks  is  made 
from  old  carpets,  with  a  backing  of  hemp  or  other  vegetable  hber, 
and  the  product  is  used  for  stuffing  beds  and  articles  of  furniture. 
The  preliminary  methods  of  manufacture  of  shoddy,  mungo,  and  flocks 
are  practically  the  same.  "Flock  fever"  may  here  be  referred  to. 
This  is  met  with  in  flock  manufacture,  and  upholsterers  working  with 
flocks  are  occasionally  sufferers  from  the  dust.  According  to  Stuart, 
workers  in  shoddy  mills  suffer  from  bronchitis  and  emphysema  of 
the  lungs,  but  those  who  do  so  are  the  older  men,  who  began  to  work 
before  so  much  oil  was  used  with  the  rags  as  is  at  present  the  case, 
at  least  in  English  shoddy  factories.  The  process  is  known  as  car- 
bonizing, which  is  applied  to  rags  which  have  a  certain  amount  of 
cotton  in  them,  and  is  stated  to  be  occasionally  the  cause  of  bron- 
chitis and  emphysema,  but  men  working  in  carbonizing  mills  state 
that  it  is  quite  exceptional  for  men  to  be  off  on  account  of  illness.  (") 

Arlidge  has  described  the  process  of  shoddy  manufacture  in  more 
detail  than  any  other  writer  on  the  subject,  and  his  observations  and 
conclusions  are  quoted,  in  part,  as  follows : 

The  first  operation  consists  in  a  more  careful  separation  of  the 
woolen  from  cotton  and  linen  rags,  as  received  from  the  rag  dealers. 
It  is  one  attended  by  the  evolution  of  much  dirty  dust  obnoxious  to  the 
respiratory  organs,  and  now  and  then  charged  with  animal  poisons  of 
a  contagious  or  infectious  nature.  As  an  entirely  unskilled  operation, 
bringing  small  reward,  sorting  is  undertaken  by  a  lower  class  of 
female  workers,  indifferently  careful  of  their  own  sanitary  well-being. 

The  sorted  rags  are  next  torn  up  by  a  machine  called  a  "  devil," 
into  small  fragments.  This  process  is  necessarily  a  most  dusty  and 
otherwise  objectionable  one,  but  as  it  is  done  in  an  inclosed  machine, 
comparatively  little  dust  escapes  into  the  surrounding  air.  The 
heavier  particles  fall  to  the  bottom,  whilst  the  lighter  are  driven  by 
a  strong  blast  of  air,  blown  through  the  machine  by  a  fan,  along  a 
capacious  tube  or  conduit,  and  disposed  of  in  an  outside  place.   *   *  * 

A  further  tearing  apart,  scribbling,  or  grinding  is  accomplished 
by  a  rough  carding  process,  whereby  a  disintegrated  mass  of  finely 
broken  up  wool  fibers  is  obtained.  After  the  free  addition  of  vege- 
table oil  to  this  material,  it  is  transferred  to  "  willying  "  and  roving 
machines,  from  which  it  emerges  as  a  filmy  sheet,  which  is  immedi- 
ately, by  a  semirotary  action  of  the  machine,  converted  into  a 
"  shiver,"  ready  for  future  spinning  and  weaving. 

The  addition  of  the  oil  to  the  carded  material  has  the  gi'eat  sani- 
tary gain  of  obviating  the  emission  of  dust  in  the  subsequent  opera- 
tions.   Whilst  in  the  disintegrated  shape,  additions  of  new  wool  and 


°  For  a  technical  description  of  tlie  process  of  carbonizing  and  tlie  manu- 
facture of  slioddy,  see  Principles  of  Woolen  Spinning,  by  Howard  Priestman,  p. 
46  et  seq.   New  York,  1908. 
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of  cotton  are  made.  The  wool  used  for  cloth  making  is  what  is  known 
as  short  wool,  and  is  not  suitable  to  the  worsted  spinners 

After  the  cloth  is  woven  it  passes  through  manifold  other  opera- 
tions. 1  hose  first  pursued  are  intended  to  remove  defects  in  the 
tissue,  and  to  fit  it  for  dyeing  and  pressing.  Others  that  follow  are 
tuning  (beating  the  cloth  by  heavy  weights),  dressing,  raising  the 
pile  by  teazles  fixed  m  revolving  frames,  drying  in  hot  chambers 
shearing  or  cutting  down  the  pile,  and  some  finishing  processes,  such 
as  subjecting  the  cloth  to  steam  in  order  to  remove  the  gloss  con- 
sequent on  previous  pressure  between  steam  rollers. 
_  The  only  sanitary  conditions  to  be  found  in  these  sundry  proceed- 
ings requiring  notice  are  the  dust  given  off  when  the  pile  is  raised 
m  dry  cloth ;  the  elevated  temperature  of  the  drying  room,  reaching 
as  it  does  130°  and  upward,  and  the  steam  generated  in  the  last 
operation  described.  Shearing  is  a  comparatively  leisurely  proceed- 
ing, and  the  fine  shavings  cut  off  have  a  cohesive  nature  which 
opposes  their  diffusion  in  the  form  of  dust.  In  the  other  depart- 
ments enumerated,  the  work  is  performed  by  adult  men,  who  are  also 
few  in  number. 

These  observations  are  in  part  not  quite  applicable  to  American 
conditions,  but  no  descriptive  account  of  shoddy  manufacture  in  this 
country  has  been  made  a  matter  of  record  with  special  reference  to  the 
hygienic  circumstances  of  the  occupation.  In  a  large  measure,  of 
course,  the  processes  subsequent  to  the  preparation  of  the  material 
for  spinning  and  weaving  are  identical  with  those  of  woolen  and 
worsted  manufacture,  but  it  is  quite  probable  that  the  amount  of  dust 
generated  during  these  processes  is  somewhat  larger  in  shoddy  manu- 
facture. The  investigations  of  Arlidge  do  not  confirm  similar  in- 
quiries as  to  the  frequency  of  shoddy  fever  at  the  present  time,  but  it 
is  quite  probable  that  there  are  sufficient  variations  in  the  methods  of 
manufacturing,  especially  in  the  grades  of  rags  handled,  which  may 
easily  account  for  the  absence  of  shoddy  fever  in  one  locality  and  its 
occurrence  in  another. 

These  brief  observations  are  concluded  by  an  extract  on  the  manu- 
facture of  shoddy,  included  in  a  report  on  dangerous  occupations  by 
the  state  board  of  health  of  Massachusetts,  published  in  1907: 

Shoddy  is  made  from  woolen  rags,  which  come  ordinarily  to  the 
mill  in  the  form  of  bales.  The  first  process,  after  the  bales  are 
opened,  is  that  of  sorting,  which  is  done  by  women,  who  pick  out  all 
cotton  rags,  silk  mixtures,  buttons,  and  other  foreign  matters.  The 
selected  rags  are  treated  in  a  large  vat  with  dilute  sulphuric  acid, 
which  attacks  and  destroys  all  cotton  fibers  which  may  be  present,  and 
then  they  are  removed  from  the  bath  and  allowed  to  drain.  Next 
they  are  spread  on  racks  over  steam  pipes,  and  dried  at  a  temperature 
of  about  100°  F.  in  a  confined  space,  which,  before  the  dried  rags  are 
removed  each  day,  is  thoroughly  ventilated  by  opening  the  windows 
and  operating  a  blower,  so  that  the  men  who  do  the  work  may  not  be 
exposed  to  the  fumes.  The  rags  are  next  washed,  and  then  are  picked 
apart  by  machinery.    The  product  is  a  pure  wool  of  short  fiber  and 
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very  clean,  which  is  sold  either  dyed  or  undyed.  Two  establishments 
of  this  chass  were  examined,  one  of  which  is  poorly  lighted,  inade- 
quately ventilated,  dusty,  and  ill  kept;  the  other  is  light  clean,  and 
well  ventilated.  Some  of  the  women  employed  appeared  to  be  in  poor 
physical  condition. 

There  are  no  official  vital  statistics  of  this  occupation,  but  it  is  evi- 
dent that  while  the  circumstances  of  the  employment  are  apparently 
decidedly  objectionable,  and  while  the  dust  generated  during  certain 
processes  is  considerable,  the  evidence  that  the  employment  itself  is 
distinctly  injurious  to  health  is  not  a  matter  of  trustworthy  record, 
nor  is  it  even  conclusively  evident  that  there  is  any  particular 
amount  of  disease  caused  by  employment  even  in  the  most  objection- 
able branch-^s  of  the  industry  which  have  to  do  with  rag  sorting  and 
grinding,  which  will  be  subsequently  considered  as  a  separate  occu- 
pation. 

THE  BAG  INDUSTRY. 

Rag  collecting,  sorting,  and  grinding,  for  subsequent  use  in  paper 
mills,  shoddy  factories,  and  for  other  industrial  purposes,  include  a 
group  of  occupations  peculiarly  exposed  to  the  risk  of  dust  inhala- 
tion, but  where  the  dust  is  of  such  a  mixed  character  that  it  is  ex- 
tremely difficult  to  define  with  accuracy  the  quality  of  the  dust  or  the 
character  of  its  ingredients.  The  conditions  under  which  this  work 
is  carried  on  vary  so  widely,  according  to  locality  and  circumstances, 
that  no  definite  line  can  be  drawn.  The  employment  has  always 
attracted  the  attention  of  those  who  have  written  on  the  hygiene  of 
occupations,  chiefly  because  of  the  low  status  of  the  persons  employed 
and  the  high  degree  of  theoretical  risk  to  infectious  diseases,  and  the 
probably  health-injurious  results  otherwise  due  to  the  continuous  and 
considerable  inhalation  of  health-injurious  dust.  Since  previous 
references  have  been  already  made  to  this  employment  in  discussing 
paper  and  shoddy  manufacture,  it  is  only  necessary  here  to  very 
briefly  restate  the  general  facts  of  the  sanitary  aspects  of  the  industry 
as  they  have  been  presented  by  the  most  recent  authorities  on  the 
subject. 

Dr.  B.  W.  Richardson,  writing  in  1876,  referred  to  an  earlier 
article  in  the  Journal  of  Public  Health  for  January,  1859,  by  Mr. 
J.  J.  Murray,  of  Edinburgh,  who  had  investigated  the  health  of  those 
who  worked  among  rags,  including  such  as  collected  junk  and  other 
second-hand  materials.  According  to  Richardson,  "Mr.  Murray 
expected,  very  naturally,  that  he  should  find  amongst  the  workers  in 
these  tattered  and  filthy  stores  some  suffering  from  contagion,  others 
from  the  products  of  decay  of  the  animal  and  vegetable  constituents 
of  the  rags ;  others  from  inhaling  and  swallowing  dust.  An  inquiry 
made  by  him  at  twenty-three  paper  mills  to  which  rags  were  sent  and 
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of  twenty-three  rag  collectors  in  Edinburgh  led  to  the  curious  return 
that  epidemic  or  contagious  disease  from  this  source  was  practically 
unknown  amongst  workers  in  rags,  that  there  was  no  evidence  of 
disease  from  the  decomposition,  but  that  some  workers  suffered  from 
bronchial  affections,  cough,  and  shortness  of  breath  from  inhalmg 
the  dust  which  is  cast  off  in  large  quantities  from  the  rags,  when 
they  are  made  to  revolve  in  the  wire-cloth  cylinder  which  is  used 
to  free  them  from  dirt  and  dust."  The  paper  makers  of  whom 
inquiry  was  made  as  to  diseases  met  with  among  workers  in  rags 
were  of  the  opinion  that,  with  the  exception  of  the  effects  of  dust, 
there  was  no  unfavorable  circumstance,  and  they  referred  to  one 
employer  who,  during  thirty  years,  with  an  average  of  10  employees 
handling  200  tons  of  rags  a  year,  reported  only  one  death  during  a 
period  of  ten  years.  («)  Many  similar  investigations  made  during 
the  intervening  period  have  led  to  very  much  the  same  conclusions. 
There  is  no  doubt  that  infectious  diseases  are  conveyed  through  rags, 
and  the  experience  in  Massachusetts,  at  least  at  Holyoke,  has  been  to 
the  effect  that  outbreaks  of  smallpox  have  been  of  greater  frequency 
in  that  locality  than  in  any  other  portion  of  the  State,  while  according 
to  D'Arcy  Power,  writing  in  Oliver's  Dangerous  Trades,  "  anthrax 
or  charbon,  sometimes  known  as  splenic  fever,  or  malignant  postule," 
is  occasionally  conveyed  through  rags  to  rag  sorters,  upholsterers, 
mattress  makers,  etc.,  but  cases  of  this  disease,  in  this  country  at 
least,  have  been  extremely  rare. 

Dr.  John  A.  E.  Stuart,  in  an  article  on  "Eags  and  their  products 
in  relation  to  health,"  contributed  to  the  same  work  on  dangerous 
trades,  expressed  the  opinion  that  people  who  sorted  rags  were 
occasionally  bronchitic  and  asthmatic  from  the  dust  which  arises 
from  them,  but  he  had  seldom  met  with  this  condition  in  rag  sorters, 
although  he  had  known  individuals  who  had  been  compelled  to  wear 
respirators  when  sorting  on  account  of  the  dust  met  with  in  the  occu- 
pation.   He  states  that — 

In  the  case  of  very  dirty  rags  derived  from  dust  heaps,  rags  which 
have  been  exposed  to  rain  in  many  cases,  it  is  probable  that  after 
drying  the  dust  would  be  of  a  septic  character  and  might  induce 
sore  throat.  Rags  from  surgical  hospitals  are  decidedly  dangerous. 
Most  persons  who  work  as  sorters  are  infested  with  fleas,  which 
simply  swarm  among  the  rags,  especially  the  mungo  variety. 

Thomas  Oliver,  M.  D.,  in  his  treatise  on  Diseases  of  Occupation, 
after  observing  that  rag  sorters  in  England  are  generally  women  and 
that  the  work  is  anything  but  pleasant,  states  that — 

This  is  especially  the  case  with  woolen  rags,  for  they  so  fre- 
quently harbor  fleas  and  other  pests.  All  bundles  of  rags  before  being 
opened  ought,  therefore,  to  be  first  disinfected  so  as  to  destroy  para- 
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sites,  and  since  rags  from  the  surgical  wards  of  hospitals  and  private 
patients  often  contain  septic  material,  the  importance  of  making  dis- 
infection obligatory  is  at  once  apparent.  It  is  when  the  bundles  are 
first  opened  that  the  danger  is  greatest.  The  dust  given  off  is  irri- 
tatincr  to  the  respiratory  passages  and  causes  dryness  o±  the  throat. 
Durincr  the  grinding  of  the  rags  by  machinery  considerable  quantities 
of  dus't  are  thrown  off,  inhalation  of  which  is  extremely  trying  to 
new  hands,  but  which  has  little  or  no  immediate  effects  on  the  older 
work  people.  Those  persons  who  are  new  to  the  trade  develop  what 
is  known  as  "  shoddy  fever,"  the  symptoms  of  which  are  a  rise  o± 
temperature,  severe  headache,  signs  of  bronchial  catarrh,  and  run- 
ning at  the  nose.  The  work  people  shiver  as  if  they  were  going  to 
have  a  severe  fever,  and  they  complain  of  muscular  pains.  The 
symptoms  are  not  unlike  those  met  with  in  influenza.  They  rapidly 
decline  on  the  work  people  absenting  themselves  from  the  factory  for 
a  few  days,  but  they  are  apt,  in  many  people,  to  recur  on  their  return 
to  work.  Rags  which  contain  a  good  deal  of  cotton  have  to  be  car- 
bonized by  being  plunged  into  a  bath  of  sulphuric  or  hydrochloric 
acid.  By  this  means  the  cellulose  or  vegetable  part  of  the  fiber  is 
destroyed  and  the  wool  can  be  thus  extracted  from  cotton  fabrics. 
When  the  rags  are  subsequently  heated  to  dryness  and  are  beaten,  a 
considerable  quantity  of  fine  dust  is  evolved,  some  of  which  is  inflam- 
mable and  may  be  the  cause  of  an  explosion. 

In  this  connection  a  brief  reference  may  be  made  to  the  handling 
of  old  paper  received  at  paper  mills  for  the  purpose  of  being  recon- 
verted into  new  paper,  and  which  in  all  essentials  resembles  the 
handling,  sorting,  and  grinding  of  cotton  and  linen  rags.  Old 
paper,  according  to  the  report  of  the  Massachusetts  state  board  of 
health,  is  received  in  the  form  of  bales,  which  are  opened  by  men 
and  sorted  by  women  and  girls.  It  is-  then  conveyed  to  the  duster 
on  an  endless  belt,  and  in  this  machine  it  is  freed  from  dust  and  torn 
into  pieces  by  means  of  revolving  wooden  rolls  bearing  iron  pins. 
The  pieces  of  paper  are  then  sorted  over  like  rags,  but  are  not  put 
through  the  choppers,  passing  immediately  from  the  dusters,  so 
called,  to  an  open  cooking  tub,  subsequent  to  which  the  dust  factor 
is  reduced  to  a  minimum.  The  results  of  the  investigations  by  the 
Massachusetts  state  board  of  health  are  smnmed  up  as  follows : 

From  the  above  description  it  will  have  been  noted  that  from  the 
opening  of  the  bales  of  rags  or  paper  to  the  cooking  process  the  vari- 
ous steps  involve  exposure  to  varying  quantities  of  dust,  the  greatest 
amount  being  given  off  in  the  earliest  operations.  It  appears  that, 
no  matter  how  constructed,  how  carefully  inclosed,  how  well  provided 
with  blowers  and  dust  flues,  a  certain  amount  of  dust  is  inevitable 
in  the  rooms  where  the  threshers  and  choppers  are  installed  and 
operated,  excepting  when  unusually  clean  materials  are  being 
handled.  If  the  machines  are  loosely  sheathed  or  are  not  adequately 
equipped  with  dust-removal  devices,  the  amount  given  off  may  be 
considerable  to  enormous,  according  to  material.  Unless  the  most 
dusty  rooms  are  tightly  partitioned  off  from  other  less  dusty  ones — 
63675— No.  79—09  ^13 
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foi  example,  a  threshmg  from  a  sorting  room— the  amount  of 
dust  m  the  air  in  the  atter  must  necessarify  be  augmented  Inl 
number  of  the  mills  visited  the  air  of  the  whole  rag  department  was 
observed  to  be  filled  with  dust  and  lint.  ^  uepariment  was 

The  character  of  the  dust  brought  in  with  rags  varies  consid- 
erably, as  would  naturally  be  surmised  from  their  many  different 
places  of  origin.  Some  of  the  employees  state  that  while  at  first  thev 
suffered  from  sore  throat,  cough,  and  loss  of  sleep,  after  a  time  they 
became  so  habituated  that  only  an  occasional  bale  causes  any  discom- 
tort.  In  some  mills  it  was  observed  that  the  dust  was  far  more 
irritating  than  that  met  with  in  others;  especially  is  this  true  of  those 
m  which  burlap  is  used.  Some  men  assert  that  the  dust  from  rags 
j-/^^  ^^om  the  same  kind  of  cloth 

differently  dyed.  Some  say  that  some  bales  are  sickening  in  their 
effects,  even  to  old  hands. 

Of  the  threshing  rooms  visited,  a  very  small  number,  in  which  the 
machines  were  exceptionally  good  and  where  the  cleanest  grade  of 
rags  were  being  handled,  showed  no  dust;  somewhat  more,  equipped 
with  the  same  grade  of  machines  and  working  on  the  same  kind  of 
material,  showed  but  little  dust ;  and  the  remainder  showed  consider- 
able to  much.  About  11  per  cent  of  the  sorting  rooms  were  dust- 
less,  about  25  per  cent  were  not  very  dusty,  and  the  balance  showed 
considerable  to  much.  Of  the  cutting  rooms,  about  7  per  cent  showed 
little  or  none  and  the  remainder  considerable  to  much.  In  a  num- 
ber of  establishments  sorting  is  conducted  in  large,  airy,  well- 
lighted,  mechanically  ventilated  rooms;  but  in  some  of  these  cutting 
machines  have  been  installed,  and  they  create  considerable  dust. 
Indeed,  in  the  matter  of  separation  of  the  several  processes  mills 
vary;  in  some  the  duster  and  cutter  machines  are  installed  in  sepa- 
rate rooms,  in  some  they  are  in  the  same  room. 

In  a  majority  of  the  mills  visited  a  portion  of  the  employees  are 
exposed  to  an  excessive  quantity  of  dirt,  dust,  and  lint;  and  in  most 
of  this  majority  the  persons  so  exposed  show  not  a  few  who  are  pale 
and  sickly  in  appearance.  In  19  mills  girls  under  18  years  of  age 
were  noted  as  being  employed,  in  no  great  numbers,  in  rooms  which 
were  very  dusty. 

In  the  department  where  the  paper  is  actually  made  there  is  no 
dust,  but  the  temperature  is  sometimes  excessive  and  the  air  satu- 
rated with  moisture.  The  latter  condition  is  not  only  promotive  of 
discomfort,  but  exposes  the  paper  to  damage  through  condensation 
and  dropping,  wherefore  exhaust  ventilation  is  commonly  resorted  to. 

The  paper  industry,  being  one  which  exposes  its  followers  to  every 
kind  of  dust  and  dirt  which  can  be  carried  m  rags,  is  naturally  looked 
upon  by  many  as  a  dangerous  trade.  It  is  unfortunate  that  it  is 
impossible  from  statistics  available  to  determine  in  what  relation 
this  industry  stands  to  others  of  the  dusty  occupations.  The  death 
certificates  of  the  city  of  Holyoke,  the  center  of  the  business  in  this 
State,  were  examined;  but  they  proved  to  be  too  indefinite  for  use, 
since  the  terms  "  paper  worker  "  and  "  mill  hand  "  are  commonly 
applied  to  all  employees,  whether  engaged  in  the  dusty  or  nondusty 
processes.  Comparing,  however,  the  death  rates  from  tuberculosis, 
pneimionia,  and  bronchitis  during  the  years  1901-1904  with  those  of 
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the  state  at  large,  it  was  found  that  the  Holyoke  rates  were  under, 
rather  than  over,  the  average. 

There  are  no  vital  statistics  of  this  employment  nor  any  published 
industrial  mortality  experience,  but  the  foregoing  observations,  based 
upon  careful  inquiry  into  the  actual  conditions  under  which  work 
is  carried  on  in  this  branch  of  industry,  would  seem  to  warrant  the 
opinion  that  there  are  serious  health-injurious  circumstances  con- 
nected with  the  employment,  but  for  a  definite  conclusion  there  are 
at  present  no  satisfactory  statistical  data  for  the  United  States. 

TJPHOLSTEREilS  AND  HAIR  MATTRESS  MAKERS. 

Upholstering  is  a  well-defined  trade,  including  the  making  and 
renovating  of  mattresses,  but  in  occupation  vital  statistics  the  employ- 
ment is,  as  a  rule,  included  with  other  more  or  less  dissimilar  occupa- 
tions. In  the  vital  statistics  of  the  census  of  1890  and  that  of  1900,  as 
well  as  in  the  occupation  mortality  statistics  for  England  and  Wales, 
upholsterers  are  included  with  cabinetmakers,  for  which  there  is  but 
very  slight  warrant  in  practical  experience.  As  a  result  the  statistics 
are  not  entirely  determining  for  cabinetmakers  any  more  than  they 
are  conclusive  for  upholsterers.  Since  it  is  rare  that  a  cabinetmaker 
also  performs  the  duties  of  an  upholsterer,  and  vice  versa,  it  would 
seem  advisable  to  consider  this  occupation  entirely  separate  and  dis- 
tinct, and  more  so  in  view  of  the  fact  that  the  exposure  to  health- 
injurious  dust  is  chiefly  that  of  vegetable  and  animal  fiber  dust  in 
contrast  to  the  exposure  to  wood  and  mineral  dusts  in  the  work  of 
the  cabinetmaker.  It  is  fortunate  that  in  the  occupation  statistics 
of  the  census  the  employment  has  been  kept  separate,  and  it  is  of 
both  interest  and  value  to  note  that  out  of  28,001  male  upholsterers, 
aged  16  or  over,  977,  or  3.5  per  cent,  had  attained  to  ages  65  or 
over.(") 

The  work  of  the  upholsterer  consists  chiefly  in  the  covering,  lining, 
and  stuffing  of  upholstered  furniture,  while  mattress  making  and 
renovating  practically  constitutes  a  separate  trade.  To  a  limited 
extent  upholsterers  are  employed  in  the  renovating  of  feather  pillows 
and  mattresses,  but  this  practice  never  has  attained  to  considerable 
proportions  in  this  country,  though  it  is  extensively  followed  abroad. 
Mattresses  are  made  chiefly  of  curled  hair,  moss,  corn  husks,  straw, 
and  flock,  and  the  conditions  vary  so  much  that  it  is  very  difficult,  if 
not  next  to  impossible,  to  define  with  accuracy  the  kind  of  dust  to 
which  upholsterers  are  chiefly  exposed.  Both  Arlidge  and  Oliver 
have  discussed  the  hygiene  of  the  upholsterer's  trade.   Arlidge  points 
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out  that  the  upholsterer's  occupation  is  one  which  is  concerned  witK 
the  handling  of  feathers,  flock,  down,  hair,  etc.,  each  and'll  b^^^^ 
materials  laden  with  dust  and  almost  necessarily  productive  of  ipl^^^^ 

meLrof  1    't?"'"t^'^  preparatory  operation  of  cleansin^by 

means  of  beating  and  washing.  Arlidge  treats  at  some  length  of  flock 
making  which  has  been  referred  to  under  "shoddy  manufacture" 
Of  the  large  number  of  miscellaneous  materials  used  by  upholsterer's 
all  of  which  are  more  or  less  productive  of  dust  during  the  necessar^ 
manipulation,  Arlidge  mentions  horse  and  cow  hair,  feathers,  wooi 
waste,  cotton,  flock,  refuse  of  raw  cotton,  straw,  cocoanut  fibers,  and 
seaweed.  Most  of  these  substances,  in  his  opinion,  are  harmless  un- 
less they  have  been  previously  used  or  in  some  other  way  have  ac 
quired  infectious  qualities.  Oliver  is  also  of  the  opinion  that  the 
dust  of  feathers,  flock,  hair,  etc.,  as  produced  in  the  upholsterer's 
occupation,  is  provocative  of  respiratory  troubles.  He  holds  that  if 
the  rags,  feathers,  and  hair  have  not  been  previously  cleansed  the  dust 
not  only  causes  bronchial  irritation,  but  may  be  the  means  of  causing 
infectious  diseases,  such  as  smallpox,  erysipelas,  and  intestinal  deran^^e'^ 
ments,  such  as  vomiting  and  diarrhea.  " 

Oliver  refers  to  the  manufacture  of  mattresses  as  an  unhealthful 
occupation  on  account  of  the  dust  that  escapes  from  wool  and  horse- 
hair during  the  operation  of  carding,  causing  cough,  difficulty  in 
breathing,  and  retching,  and  if  the  materials  have  not  been  prop- 
erly sterilized  the  dust  may,  in  his  opinion,  cause  blood  poisoning.  He 
refers  to  a  well-known  reference  in  the  treatise  by  Eamazzini  on  the 
diseases  of  the  Jews,  who  were  at  that  time  engaged  chiefly  in  the 
handling  or  remaking  of  old  materials,  just  as  at  the  present  time  the 
secondhand  trade  is  practically  limited  to  the  Hebrew  race.  Eamaz- 
zini states  that  in  the  beating  of  the  old  wool,  which  had  been  daubed 
with  filth,  a  great  deal  of  dust  was  inhaled,  which  disposed  the  work- 
men to  a  violent  cough  and  a  difficulty  of  breathing,  and  that  he  him- 
self had  observed  those  who  had  followed  this  occupation  to  have 
reduced  themselves  to  an  incurable  consumption. 

The  reference  to  this  aspect  of  the  employment  by  Oliver  is  as 
follows : 

Mattresses  that  have  been  lain  upon  by  persons  who  have  died  of 
infectious  diseases  occasionally  find  their  way  into  third-rate  uidIioI- 
sterers'  shops,  where  their  contents  are  picked  and  mattresses  are 
remade.  It  is  very  dusty  work  when  the  picking  is  done  by  hand, 
and,  besides,  there  escapes  an  unpleasant,  sickening  odor  which  causes 
headache  and  a  feeling  of  malaise.  When  mattresses  have  become 
fouled  in  places  by  discharges  from  patients  suffering  from  infectious 
diseases,  considerable  risk  is  incurred  by  those  who  by  hand  tease  the 
contents  of  such  bespoiled  bedding. 

In  the  Southern  States  large  quantities  of  so-called  Spanish  moss 
are  gathered  and  subjected  to  a  process  known  as  moss  ginning,  to 
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prepare  the  material  for  mattress  making  and  other  purposes  m  up- 
holstery, either  alone  or  as  a  mixture  with  hair  or  other  products. 
The  work  is  extremely  dusty,  and  the  character  of  the  dust  inhaled 
has  not  been  properly  determined,  consisting,  however,  chiefly  of 
earthy  matter  and  vegetable  fiber. 

The  upholsterer's  employment  has  been  already  referred  to  in  the 
discussion  of  the  vital  statistics  of  cabinetmakers,  and  while  the  statis- 
tical facts  can  not  be  separately  stated  the  employments,  as  a  group, 
are  evidently  subject  to  a  decidedly  high  mortality  from  consumption. 
The  results  of  the  census  investigation  in  1890  were  fully  confirmed 
by  the  subsequent  census  returns  for  1900,  proving  that  the  death  rate 
of  cabinetmakers  and  upholsterers  as  a  group  was  excessive  from  con- 
sumption and  other  diseases  of  the  respiratory  system.  Since  only 
the  rates  for  1900  were  referred  to  under  cabinetmakers,  the  rates  for 
1890  are  here  included.  The  consumption  death  rates  of  cabinet- 
makers and  upholsterers  during  that  year  were  4.57  per  1,000  in  the 
registration  States,  and  nearly  5  per  1,000  in  the  registration  cities 
only,  while  the  mortality  from  other  respiratory  diseases  as  a  group 
was  3.03  per  1,000  in  the  registration  States  and  3.45  in  the  registra- 
tion cities. 

The  occupation  mortality  statistics  of  Rhode  Island  for  the  decade 
1897  to  1906  returned  only  25  deaths  of  upholsterers  from  all  causes. 
Of  this  number,  6,  or  24  per  cent,  were  from  consumption,  against 
17.8  per  cent  expected  on  the  basis  of  the  mortality  of  all  occupied 
males  in  the  State.  The  mortality  from  respiratory  diseases  other 
than  consumption  was  returned  as  3  deaths,  or  12  per  cent  of  the  total, 
against  12.5  per  cent  expected.  Of  the  total  mortality  of  upholsterers,. 
9  deaths,  or  36  per  cent,  were  from  diseases  of  the  lungs  and  air 
passages,  against  a  normal  expected  proportion  of  30.3  per  cent  for 
all  occupied  males  in  Rhode  Island. 

The  recorded  industrial  insurance  mortality  statistics  of  upholster- 
ers include  381  deaths,  of  which  118,  or  31  per  cent,  were  from  con- 
sumption. Of  the  mortality  of  upholsterers  from  respiratory  dis- 
eases other  than  consumption,  33  deaths  were  from  pneumonia,  5 
from  asthma  and  bronchitis,  and  8  from  less  frequent  respiratory 
diseases.  If  the  deaths  from  consumption  and  from  other  respiratory 
diseases  are  combined,  it  is  found  that  43  per  cent  of  the  mortality  of 
upholsterers  was  from  disease  of  the  lungs  and  air  passages.  The 
excess  in  the  consumption  mortality  of  upholsterers  is  still  more 
clearly  brought  out  in  the  tabular  presentation  of  the  proportionate 
mortality  from  this  disease  by  divisional  periods  of  life.  While  the 
consumption  mortality  was  excessive  at  all  ages,  the  excess  was  most 
pronounced  at  25  to  34,  when,  out  of  every  100  deaths  from  all  causes, 
68.5  were  from  consumption,  against  a  normal  expected  proportion 
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of  31.3.  The  analysis  of  the  consumption  mortality  of  upholsterers 
in  detail  is  set  forth  in  the  following  table: 

^^.^JZl'^'^^'^^'^^  MORTALITY  FROM  CONSUMPTION  AMONG  VPIIOLST£R£r« 


Age  at  death. 

Deaths  of  upholsterers, 
1897  to  1906,  due  to- 

Per  cent  of  deaths  due  to 
consumption  among— 

All  causes. 

Consump- 
tion. 

Uphol- 
sterers. 

Males  in 
registration 
area,  1900 

to  1906. 

15  to  24  years  

39 
65 
79 
73 
62 
63 

15 
38 
38 
18 
3 
6 

38.5 
58.5 
48.1 
24.7 
4.8 
9.5 

27.8 
31.3 
23.6 
15.0 
8.1 
2.7 

45  to  54  years  

55  to  64  years  

Total  

381 

118 

31.0 

14.8 

The  recorded  industrial  insurance  mortality  statistics  of  mattress 
makers  include  41  deaths,  of  which  16,  or  39  per  cent,  were  from  con- 
sumption. There  were  6  deaths  of  mattress  makers  from  respiratory 
diseases  other  than  consumption,  all  of  these  having  been  caused  by 
pneumonia.  If  the  deaths  from  consumption  and  from  other  respir- 
atory diseases  are  combined,  it  is  found  that  53.7  per  cent  of  the  total 
mortality  of  mattress  makers  was  from  diseases  of  the  lungs  and  air 
passages.  While  the  aggregate  number  of  deaths  of  mattress  makers 
is  too  small  to  warrant  final  conclusions,  the  statistics  are  given 
in  detail  for  the  reason  that  mattress  making  and  upholstering  are 
closely  related  and  the  consideration  of  the  two  employments  may 
very  properly  be  combined.  The  consumption  mortality  of  mattress 
makers  is  shown  to  have  been  in  excess  of  the  normal  at  all  ages  and 
in  this  respect  the  statistics  confirm  those  for  upholsterers.  The 
analysis  of  the  mortality  of  mattress  makers  from  consumption  is  set 
forth  in  detail  in  the  table  below: 
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United  States  census.] 


Deaths  of  mattress 
malrers,  1897  to  1906, 
due  to — 


Per  cent  of  deaths  due  to  , 
consumption  among — 


Age  at  death. 


Males  In 
registration 
area,  1900 

to  1906. 


All  causes. 


Consump' 
tion. 


Mattress 
makers. 


15  to  24  years 
25  to  34  years 
35  to  44  years 
45  to  54  years 
55  to  64  years 


9 
7 
11 
5 
8 
1 


4 
3 
4 

2 
3 


44.4 
42.9 
36.4 
40.0 
37.5 


27.8  - 
31.3 
23.6 
15.0 

8.1 

2.7 


65  years  or  over 


Total 


41 


16 


39.0 


14.8 


The  available  information  confirms  the  conclusion  that  upholsterers 
and  mattress  makers  as  a  class  are  subject  to  an  excessive  mortality 
from  consumption,  but  in  particular  at  ages  15  to  54,  and  this  excess, 
in  view  of  the  conditions  of  labor  briefly  described,  is  in  a  large 
measure  the  result  of  health-injurious  circumstances  connected  with 
the  employment. 

SUIOIABY  OF  CONCLTTSIONS  REGABDING  OCCUPATIONS  WITH 
EXPOSURE  TO  ANIMAL  AND  MIXED  FIBEB,  DUST. 

In  the  preceding  observations  and  statistical  data  nine  specific  occu- 
pations with  exposure  to  animal  and  mixed  fiber  dusts  have  been 
considered  in  more  or  less  detail.  The  data  for  some  of  the  occupa- 
tions are  too  meager  to  warrant  final  conclusions,  but  the  information 
here  presented  is  decidedly  suggestive  of  health-injurious  conditions 
in  certain  of  these  occupations. 

The  United  States  census  returns  of  1900  give  the  age  distribution 
of  hat  and  cap  makers,  silk  operatives,  woolen  mill  operatives,  carpet 
factory  operatives,  and  upholsterers,  the  aggregate  number  of  the 
males  of  known  ages  15  years  of  age  or  over  being  114,485.  Of  this 
number  only  2,805,  or  2.5  per  cent,  had  attained  to  the  age  of  65  years 
or  over,  against  a  normal  expected  proportion  of  4.6.  This  fact  is 
decidedly  suggestive  of  conditions  more  or  less  unfavorable  to  health 
and  life  in  occupations  exposing  to  animal  and  mixed  fiber  dusts. 
The  details  of  the  age  distribution  are  given  in  the  following  table, 
by  divisional  periods  of  life,  together  with  the  corresponding  per- 
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Age. 


Males  in  occupations 
exposed  to  animal 
and  mixed  fiber 
dusts. 


All  occupied  males. 


Number. 


Per  cent. 


Number. 


Per  cent. 


15  to  34  years. ..I. 
25  to  44  years  


65  to  24  years 


38,748 
31,928 
22,096 
12,532 
6,376 
2,805 


33.8  5,933,720 

27.9  5,993,847 
19.3  4,704,682 
10. 9  3, 250, 259 

5.  6  1, 856, 181 

2.5  1,063,856 


55  years  or  over 


35  to  54  years 


45  to  64  years 


26.0 
26.3 
20.6 
14.3 
8.1 
4.7 


Total 


114,485 


100.0  22,802,545 


100.0 


According  to  this  analysis  the  proportion  of  males  aged  15  to  34 
was  61.7  per  cent,  or  nearly  two-thirds  of  th«  total  number  in  occupa- 
tions exposed  to  animal  and  mixed  fiber  dusts,  against  52.3  per  cent 
for  all  occupied  males.  The  percentage  of  occupied  males  in  this 
group  of  occupations  living  at  age  35  or  over  was  therefore  much  less 
than  would  be  expected  on  the  basis  of  all  occupied  males.  The  actual 
age  distribution  would  indicate  that  the  conditions  of  employment  in 
the  various  occupations  considered  predispose  more  or  less  to  a  high 
mortality  largely  the  result  of  exposure  to  health-injurious  dust. 

It  is  impossible  to  present  a  combined  summary  of  the  United 
States  census  vital  statistics  of  persons  employed  in  the  occupations 
considered  in  this  group.    The  only  occupation  for  which  the  facts 
are  given  in  the  census  returns  is  the  group  entitled  hat  and  cap 
makers.    The  vital  statistics  for  this  class  of  employees,  when  com- 
pared with  those  for  occupied  males  generally,  are  very  suggestive  of 
unfavorable  health  conditions  in  occupations  exposing  to  animal  and 
mixed  fiber  dusts.    The  death  rates  of  male  hat  and  cap  makers  are 
shown  to  be  higher  than  for  all  occupied  males  at  all  the  divisional 
periods  of  life  for  which  the  facts  are  obtainable  in  the  census  returns. 
At  ages  15  to  24  the  general  death  rate  per  1,000  of  hat  and  cap  makers 
was  5.4  against  5.1  expected ;  at  ages  25  to  44  the  rate  was  13.1  against 
8.8  expected ;  at  ages  45  to  64  the  rate  was  32.9  against  19.9  expected ; 
and  at  ages  65  or  over  the  death  rate  of  hat  and  cap  makers  was 
173.1  against  98.4  expected.    The  death  rate  per  1,000  emploj'ees 
from  consumption  was  4.2  for  hat  and  cap  makei's,  according  to  the 
census  returns,  against  2.4  expected ;  and  the  death  rate  from  respir- 
atory diseases  other  than  consumption  was  2.6  against  2.0  expected. 
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The  details  of  the  mortality  of  male  hat  and  cap  makers  by  age 
groups  are  given  in  the  following  table,  together  with  the  correspond- 
ing death  rates  for  all  occupied  males,  all  of  the  data  being  derived 
from  the  United  States  census  of  1900 : 

MORTALITY  FROM  ALL  CAUSES  AMONG  MALE  HAT  ANB  CAP  MAKERS  IN  THE 

REGISTRATION  STATES,  COMPARED  WITH  THAT  OF  ALL  OCCUPIED  MALES  IN 
THOSE  STATES,  1900,  BY  AGE  GROUPS. 


[From  the  report  of  the  Bureau  of  the  Census  on  Vital  Statistics,  1900.] 


Age. 

Male  hat  and  cap  makers. 

All  occupied  males. 

Number 
employed. 
C) 

Number 
of  deaths 
from  all 
causes. 

Rate  per 

1,000 
from  all 
causes. 

Number 
employed. 

Number 
of  deaths 
from  all 
causes. 

Rate  per 

1,000 
from  all 
causes. 

Total  

3, 148 
7,023 
2,249 
260 

17 
92 
74 
45 

5.4 
13.1 
32.9 
173.1 

1,259,471 
2, 680, 241 
1,282,259 
283,310 

6, 486 
23,541 
25, 532 
27,888 

5.1 
8.8 
19.9 
98.4 

12,680 

228 

6  18.0 

5, 505, 281 

83,447 

C15.2 

"  The  actual  numbers  employed  in  each  age  group  are  not  given  in  the  census  report  on 
vital  statistics.  The  numbers  here  given  are  estimated  by  dividing  the  number  of  deaths 
by  the  death  rate,  as  shown  in  the  census,  and  multiplying  the  quotient  by  1,000. 

"  From  consumption  there  were  53  deaths,  or  a  rate  of  4.2  ;  from  other  diseases  of  the 
respiratory  system  there  were  33  deaths,  or  a  rate  of  2.6. 

'  The  rate  of  mortality  from  consumption  was  2.4  ;  from  other  diseases  of  the  respira- 
tory system,  2.0. 

The  occupation  mortality  statistics  of  Rhode  Island  are  available 
for  only  two  specific  occupations  in  this  group,  upholsterers  and 
wool  sorters.  A  considerable  number  of  persons  are  employed  in 
woolen  and  worsted  mills  in  Rhode  Island,  but  they  are  returned  in 
the  mortality  statistics  under  general  terms,  such  as  operatives,  spin- 
ners, weavers,  etc.,  and  the  more  important  of  these  groups  have 
been  already  considered  in  the  discussion  of  cotton  mill  employees. 
In  Rhode  Island  during  the  decade  1897  to  1906,  upholsterers  and  wool 
sorters  com.bined  returned  only  62  deaths  from  all  causes.  Of  this 
number  11,  or  17.7  per  cent,  were  from  consumption,  against  17.8  ex- 
pected on  the  basis  of  occupied  males  generally  in  Rhode  Island.  The 
mortality  from  respiratory  diseases  other  than  consumption  in  the  two 
occupations  of  this  group  was  8,  or  12.9  per  cent,  against  12.5  per  cent 
expected.  These  numbers  are  too  small  to  form  the  basis  for  a  final 
conclusion,  but  the  facts  are  presented  to  make  the  analysis  complete. 

The  English  vital  statistics  for  this  group  of  occupations  are 
available  for  furriers,  hatters,  silk  mill  employees,  woolen  and 
worsted  mill  employees,  and  carpet  and  rug  makers.  When  the 
statistics  for  these  occupations  are  combined  they  exhibit  high  death 
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rates  from  all  causes  at  ages  20  to  24  and  at  ages  45  or  over  Thp 
details  are  set  forth  in  the  following  table : 


Age  at  death. 

Death  rate  per  1,000  due  to 
all  causes  among — 

Death  rate  per  1,000  due  to 
consumption  among — 

Deatli  rate  per  1,000  due  to 
other  diseasesof  theresp  ir- 
atory  system  among— 

All  occupied 
males. 

Occupations 
exposed  to 
animal  and 

mixed  fiber 
dusts. 

All  occupied 
males. 

Occupations 
exposed  to 
animal  and 

mixed  fiber 
dusts. 

All  occupied 
males. 

Occupations 
exposed  to 
animal  and 
mixed  fiber 
dusts. 

15  to  19  years. . 
20  to  24  years 
25  to  34  years 

35  to  44  years  

45  to  54  years  

55  to  64  years  

65  years  or  over. . . 

2.44 
4.41 
6.01 
10.22 
17.73 
31.01 
88.39 

2.38 
5.07 
5.56 
9.48 
17.78 
37.33 
120.64 

0.64 
1.55 
2.03 
2.74 
3.04 
2.16 
1. 11 

0.61 
2.49 
2.20 
2.68 
3.24 
2.65 
1.81 

0.24 
.48 
.77 
1.66 
3.32 
6.54 
17.77 

0.32 
.29 
.72 
1.45 
3. 13 
7.02 
25.12 

The  table  shows  that  the  mortality  from  consumption  among  men 
in  occupations  with  exposure  to  animal  and  mixed  fiber  dusts  was 
excessive  at  all  ages  except  35  to  44,  when  the  consumption  mortality 
rate  was  2.68  for  the  occupations  of  this  group,  as  against  2.74  for  all 
occupied  males.  The  excess  iji  the  mortality  from  consumption  was 
highest  at  ages  20  to  24,  when  the  rate  was  2.49  for  the  occupations 
of  this  group  against  1.55  for  all  occupied  males.  The  mortality 
from  respiratory  diseases  other  than  consumption  was  somewhat 
fluctuating  when  compared  with  the  corresponding  rates  for  all  occu- 
pied males;  nevertheless  the  differences  were  slight,  except  at  ages 
65  or  over,  when  the  mortality  for  the  combined  occupations  of  this 
group  was  25.12  per  1,000  against  17.77  for  all  occupied  males. 

The  industrial  insurance  mortality  statistics  are  available  for  seven 
occupations  included  in  this  group,  returning  in  the  aggregate  1,915 
deaths  of  males  from  all  causes  at  ages  15  or  over.  Of  this  number 
615,  or  32.1  per  cent,  were  from  consumption.  The  deaths  from  re- 
spiratory diseases  other  than  consumption  numbered  242,  or  12.7  per 
cent.  The  expected  consumption  mortality  on  the  basis  of  the  mor- 
tality of  males  in  the  registration  area  of  the  United  States  for  the 
seven-year  period  1900  to  1906  was  14.8  and  the  expected  mortality 
from  other  respiratory  diseases  was  11.7.  When  the  mortality  from 
consumption  and  from  other  respiratory  diseases  is  combined  the 
proportionate  percentage  of  deaths  of  males  in  occupations  with 
exposure  to  animal  and  mixed  fiber  dusts  is  found  to  be  44.8  against 
26.6  expected.    The  following  table  gives  the  summary  statistics  in 
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detail  for  the  seven  occupations  in  this  group  for  which  the  industrial 
insurance  mortality  experience  is  available : 

T^POPORTIONATE  MORTALITY  FROM  CONSUMPTION  INOCCUPATIONS  EXPOSED 
*N^t  AND  FIBER  DUSTS,  1897  TO  1906.  COMPARED  WITH 

?HAT  0?t?LiALES™HE  REGISTRATION  AREA  OF  THE  UNITED  STATES, 
1900  TO  1906,  BY  AGE  GROUPS. 

computed  from  mortality  statistics  of  the  United  States  census.] 


Age  at  death. 


15  to  24  years. . . 
25  to  34  years. . . 
35  to  44  years. . . 
45  to  54  years... 
55  to  64  years. . . 
65  years  or  over. 


Total. 


Deaths  in  occupations 
exposed  to  animal 
and  mixed  fiber 
dusts,  1897  to  1906, 
due  to — 


Per  cent  of  deaths  due  to 
consumption  among — 


AH  causes. 

Consump- 
tion. 

Occupa- 
tions ex- 
posed to 
animal  and 
mixed  fiber 
dusts. 

Males  in 
registration 
area,  1900 
to  1906. 

248 

106 

42.7 

27.8 

364 

194 

53.3 

31.3 

391 

189 

48.3 

23.6 

292 

74 

25.3 

15.0 

324 

39 

12.0 

8.1 

296 

13 

4.4 

2.7 

1,915 

o615 

o32. 1 

6  14.8 

"  There  were  also  242  deaths  from  other  diseases  of  the  respiratory  system,  or  12.7  per 
cent  of  the  deaths  from  all  causes.  ^      ,  ^, 

"The  per  cent  of  deaths  from  other  diseases  of  the  respiratory  system  in  the  registra- 
tion area  was  11.7. 

It  is  evident  from  the  foregoing  observations  and  statistical  data 
relating  to  typical  employments  with  exposure  to  animal  and  mixed 
fiber  dusts  that  the  effects  of  such  exposure  are  injurious  to  health, 
and  particularly  so  in  early  life.  The  summary  table  shows  that  the 
mortality  from  consumption  of  employees  in  this  group  of  occupa- 
tions is  from  50  to  100  per  cent  higher  at  all  ages  than  would  nor- 
mally be  expected. 

GENERAL  SUMMARY  OF  RESULTS. 

A  general  summary  of  the  preceding  observations  and  statistical 
data  does  not  seem  necessary  for  the  present  purpose,  which  is  to 
emphasize  the  degree  of  consumption  frequency  in  different  occupa- 
tions rather  than  the  differential  degree  of  lung  injury  resulting  from 
exposure  to  particular  kinds  of  dust.  In  an  address  on  "  Tuberculo- 
sis as  an  industrial  disease,"  read  before  the  Sixth  International  Con- 
gress on  Tuberculosis,  by  the  writer,  the  latter  aspect  of  the  problem 
was  enlarged  upon  to  a  certain  extent.  The  discussion  was  limited, 
however,  to  industrial  insurance  mortality  experience,  at  the  same 
time  including  occupations  exposing  also  to  general  organic  and  mu- 
nicipal or  street  dust,  which  it  was  not  feasible  to  include  in  the  pres- 
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A'^lien  all  the  occupations  for  which  the  inforiTntmn      o,.„n  u^ 
inclusive  of  many  otter  than  the  thirty  employ^^^^^^^ 
this  discussion,  are  combined,  the  proportionate  mSit^fr^ri 

fnd  ?veT  "in  th        ""S^'       ^^^^'^^^^  ^"'^^^^^^^^  agerS 

and  ovei.   In  the  group  of  occupations  exposing  chiefly  to  the  inhala 

tion  of  metalhc  dust  the  proportionate  mortality  f roL  consumnttn 
filf'  V-^.?o'o''^'^'  «««"P^^tions  exposing  to^animll  and  T^^^ 
fiber  dust,  32.3  per  cent;  in  occupations  exposing  to  mineral  dusf  28  6 
per  cent;  m  occupations  exposing  to  municipal  or  street  dust  27 5 
per  cent;  m  occupations  exposing  to  vegetable  fiber  dust,  27  4  per 
cent;  and  m  occupations  exposing  to  organic  dust,  23.7  per  cent 

LaTvsiroTJ'p  Qffl'^r^/^^'PH?^  ^'^'l^-^^^y  derived  from  an 
ana  ysis  of  22,987  deaths  from  all  causes  m  the  occupations  included 
in  the  investigation. 

The  analysis  may  be  extended  to  divisional  periods  of  life,  to  em- 
phasize the  more  immediate  effects  of  health-injurious  dust  inhala- 
tion, and  beginning  with  ages  15  to  24  the  proportionate  mortality 
trom  consumption  was  highest  in  occupations  exposing  to  the  inhala- 
tion ot  animal  and  mixed  fiber  dust,  or  49.6  per  cent  of  the  mortality 
trom  all  causes.  In  occupations  exposing  to  metallic  dust  it  was  47  1 
per  cent;  to  organic  dust,  40.9  per  cent;  to  municipal  or  street  dust, 
5  V'nf  vegetable  fiber  dust,  39.1  per  cent;  and  to  mineral 

dust,  31.7  per  cent. 

At  ages  25  to  34  the  proportionate  mortality  from  consumption 
was  highest  m  occupations  exposing  to  the  inhalation  of  metallic 
dust,  or  56.^  per  cent  of  the  deaths  from  all  causes.  In  occupations 
exposing  to  the  inhalation  of  vegetable  fiber  dust  it  was  53.3  per  cent; 
of  organic  dust,  50.1  per  cent ;  of  animal  and  mixed  fiber  dust,  49.7 
per  cent;  of  mineral  dust,  47.6  per  cent,  and  of  municipal  or  street 
dust,  43.5  per  cent. 

At  ages  35  to  44  the  proportionate  mortality  from  consumption 
was  highest  in  occupations  exposing  to  the  inhalation  of  metallic 
dust,  or  43.0  per  cent  of  the  deaths  from  all  causes.  In  occupations 
exposing  to  the  inhalation  of  animal  and  mixed  fiber  dust  it  was  40.4 
per  cent ;  of  vegetable  fiber  dust,  39.8  per  cent ;  of  mineral  dust,  36.3 
per  cent;  of  organic  dust,  36.2  per  cent,  and  of  municipal  or  street 
dust,  34.6  per  cent. 

At  ages  45  to  54  the  proportionate  mortality  from  consumption 
was  highest  in  occupations  exposing  to  the  inhalation  of  mineral 
dust,  or  27.9  per  cent  of  the  deaths  from  all  causes.  In  occupations 
exposing  to  the  inhalation  of  metallic  dust  it  was  23.6  per  cent;  of 
animal  and  mixed  fiber  dust,  23.2  per  cent;  of  vegetable  fiber  dust 
22.9  per  cent;  of  organic  dust,  21.9  per  cent,  and  of  municipal  or 
street  dust,  14.2  per  cent. 

At  ages  55  to  64  the  proportionate  mortality  from  consumption 
was  highest  in  occupations  exposing  to  the  inhalation  of  mineral 
dust,  or  16.2  per  cent  of  the  deaths  from  all  causes.  In  occupations 
exposing  to  the  inhalation  of  vegetable  fiber  dust  it  was  11.6  per  cent; 
of  metallic  dust,  11.5  per  cent;  of  organic  dust,  11.4  per  cent;  of 
animal  and  mixed  fiber  dust,  11.2  per  cent,  and  of  municipal  or  sti'eet 
dust,  10.8  per  cent. 
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At  a^^es  65  and  over  the  proportionate  mortality  from  consumption 
was  highest  in  occupations  exposing  to  the  inhalation  of  mineral  dust, 
or  6.8  per  cent  of  the  deaths  from  all  causes.  In  occupations  expos- 
ing to  the  inhalation  of  organic  dust  it  was  4.6  per  cent;  of  metallic 
dust,  3.8  per  cent;  of  animal  and  mixed  fiber  dust,  3.7  per  cent;  ot 
vegetable  fiber  dust,  3.7  per  cent,  and  of  municipal  or  street  dust, 
2.9  per  cent. 

From  the  same  address  is  quoted  the  following  concluding  portion 
summarizing  the  social  and  economic  aspects  of  the  tuberculosis  prob- 
lem in  its  relation  to  American  industry : 

The  problem  of  occupation  mortality  and  tuberculosis,  with  spe- 
cial reference  to  that  period  of  life  at  which  the  degi-ee  of  consump- 
tion frequency  is  most  excessive,  may  now  be  briefly  restated  as  fol- 
lows: The  census  mortality  rate  of  1900  for  men  in  gainful  occu- 
pations was  15.0  per  1,000  and  the  consumption  death  rate  2.4  or  16.0 
per  cent  of  the  mortality  from  all  causes.  Among  men  in  manufac- 
turing and  mechanical  industries  the  general  death  rate  was  13.8  per 
1,000,  and  the  consumption  death  rate  2.6,  or  18.8  per  cent  of  the 
mortality  from  all  causes.  Among  men  in  agricultural,  transporta- 
tion, and  other  outdoor  occupations  (including,  however,  a  consider- 
able proportion  of  persons  of  advanced  years)  the  general  death  rate 
was  15.8  per  1,000,  and  the  consumption  death  rate  1.5,  or  9.5  per  cent 
of  the  mortality  from  all  causes.  Contrasting  the  consumption  death 
rates  in  these  two  groups  of  employments,  the  enormous  waste  of 
human  life  in  industry  becomes  readily  apparent.  If  the  consump- 
tion mortality  in  dusty  trades  could  be  reduced  to  the  corresponding 
proportion  for  men  in  outdoor  occupations,  a  very  large  number  of 
lives  would  be  saved  and  continue  for  many  years,  which  are  now,  to 
a  large  extent,  needlessly  wasted.  The  problem  may  be  emphasized 
by  a  few  specific  illustrations  of  occupations  exceptionally  exposed 
to  the  risk  of  dust  inhalation.  The  census  mortality  rate  for  marble 
and  stone  cutters  was  14.9  per  1,000,  and  the  consumption  death  rate 
5.4,  or  36.2  per  cent  of  the  mortality  from  all  causes.  The  general 
death  rate  of  cigar  makers  was  18.7  per  1,000,  and  the  consumption 
death  rate  4.8,  or  27.7  per  cent  of  the  deaths  from  all  causes.  The 
general  death  rate  of  printers  and  compositors  was  12.1,  and  the  con- 
sumption death  rate  4.4,  or  36.4  per  cent  of  the  mortality  from  all 
causes,  while  for  the  strictly  outdoor  labor  class,  that  is,  farmers, 
planters,  and  farm  laborers,  the  general  death  rate  was  17.6  per  1,000, 
but  the  consumption  death  rate  was  only  1.1,  or  6.25  per  cent  of  the 
mortality  from  all  causes.  Granting  that  these  rates  are  not  entirely 
trustworthy,  and  that  the  census  method  of  mortality  investigation 
at  that  time  was  not  as  technically  perfect  as  it  is  at  present,  and 
granting  further  that  all  occupation  mortality  data  have  their  in- 
herent defects,  when  derived  from  general  methods  of  population 
enumeration  and  the  methods  in  vogue  in  the  registration  of  deaths, 
there  is  not  the  slightest  reason  to  question  the  approximate  accuracy 
of  the  foregoing  rates  and  conclusions,  which  are  in  strict  conformity 
to  the  other  facts  previously  presented. 

Estimating  the  wage-earning  population  (males  and  females)  of 
the  United  States  at  ages  15  or  over  for  1908  at  31,768,943,  and  assum- 
ing a  consumption  death  rate  among  this  element  of  the  population 
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Of  2.2  per  1,000, («)  the  number  of  deaths  from  consumption  among 
wage-earners  during  1908  would  be  approximately  69,892  Since 
It  IS  possible  by  intelligent  factory  inspection  and  control,  and  with 
specia  regard  to  ventilation  (that  is,  the  removal  of  injurious  dust 
particles  at  the  point  of  their  origin)  to  almost  entirely  eliminate  the 
conditions  injurious  to  health  and  life  in  factories  and  workshops  and 
industry  generally,  it  is  not  going  too  far  to  advance  it  as  a  funda- 
mental principle  of  sanitary  legislation  that  the  consumption  death 
rate  among  wage-earners  can  be  reduced,  by  intelligent  methods  to 
a  ratio  as  low  as  1.5  per  1,000.       On  the  above  basis  such  a  reduction 
would  result  m  an  annual  saving  of  approximately  22,238  human 
lives.    Since  the  average  age  at  death  of  persons  15  years  of  age  or 
over  dying  from  consumption  in  the  registration  area  of  the  United 
States  is  37.4  years  and  probably  not  much  more  than  32  years  for 
persons  employed  in  strictly  dusty  trades,  and  since  the  normal  aver- 
age age  at  death  in  the  mortality  from  all  causes  for  persons  15  years 
of  age  or  over  is  62.8  years,  there  would  be  an  average  expected  gain 
of  at  least  15.4  years  of  life  for  every  death  from  consumption 
avoided  by  rational  conditions  of  industrial  life.    Such  a  gain  would 
represent  a  total  of  342,465  years  of  additional  lifetime,  and  by  just 
so  much  the  industrial  efficiency  of  the  American  nation  would  be 
increased.    If  we  place  the  economic  value  or  net  result  of  a  year's 
lifetime  at  only  $200,  the  total  average  economic  gain  to  the  nation 
would  be  $3,080  for  every  avoidable  death  of  a  wage-earner  from  con- 
sumption, representing  the  enormous  total  of  $68,493,000  as  the  ag- 
gregate annual  financial  value  in  the  probable  saving  in  years  of  adult 
human  life.    With  such  results  clearly  within  the  range  of  practical 
attainment,  nothing  within  reason  should  be  left  undone  as  a  national, 

"This  rate  is  based  upon  tlie  number  of  gainfully  employed  persons  (male 
and  female)  10  years  of  age  or  over  in  tlie  registration  States  in  1900  and  the 
number  of  deaths  among  that  element  of  the  population  during  the  census  year. 
Unfortunately  it  has  not  been  possible  to  calculate  the  corresponding  consump- 
tion death  rate  for  persons  gainfully  employed  of  ages  15  or  over,  as  the  nec- 
essary data  were  not  included  in  the  census  reports.  The  consumption  death 
rate  of  2.2,  however,  would  be  raised  rather  than  lowered  if  it  were  possible 
to  get  at  the  facts,  because  the  consumption  death  rate  is  lower  at  ages  10  to  14 
than  at  ages  15  or  over.  The  calculations  based  upon  the  consumption  death 
rate  of  2.2  per  1,000  of  the  gainfully  employed  are  therefore  conservative, 
being  in  all  probability  rather  an  under  than  an  over  statement  of  the  facts. 

*  See  article  on  "  Mortality  from  consumption  in  small  cities,"  by  Frederick 
S.  Crum,  in  Quarterly  Publications  of  the  American  Statistical  Association  for 
December,  1907,  pp.  448-479.  In  this  article,  which  is  based  on  the  mortality 
statistics  of  the  United  States  census,  it  is  shown  that  the  average  annual  death 
rate  from  consumption  in  209  small  cities  in  the  United  States  for  the  years  1901 
to  1905  was  1.58  per  1,000,  and  in  30  of  these  cities  the  rate  was  below  1.0 
per  1,000.  If  nine  cities  with  over  15  per  cent  of  Negro  population  are  dis- 
carded it  is  shown  that  the  consumption  mortality  for  the  remaining  200  small 
cities  was  1.51  per  1,000. 
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State,  and  individual,  or  social  duty  to  prevent  that  needless  but  now 
enormous,  loss  of  human  life  from  consumption  due  to  unfavorable 
conditions  in  American  industry. 

THE  PROBLEM  OF  VENTILATION  AND  DUST  REMOVAL 

IN  INDUSTRY. 

The  statistical  evidence  presented  in  the  preceding  discussion  of 
dusty  trades  is  entirely  conclusive  that  an  excessive  degree  of  con- 
sumption frequency  in  any  particular  occupation  depends  primarily 
or  largely  on  the  kind  and  quantity  of  dust  inhaled  by  the  workmen. 
All  who  have  written  upon  the  subject  with  authority  emphasize  the 
importance  of  adequate  ventilation  and  dust  reduction  or  removal  by 
artificial  means  and  methods,  but  the  most  conclusive  evidence  has  been 
presented  in  two  reports  of  an  English  departmental  committee  ap- 
pointed to  inquire  into  the  ventilation  of  factories  and  workshops,  the 
first  being  published  in  1902,  the  second  in  1907.  The  reports  war- 
rant the  conclusion  that  effective  ventilation  of  factories  and  work- 
shops and  the  artificial  removal  of  dust  at  the  point  of  origin  is  en- 
tirely practicable  and  possible  at  moderate  expense.  Since  these  re- 
ports are  not  generally  accessible,  they  are  here  quoted  from  at  some 
length.    The  committee  in  its  first  report,  in  part,  said  as  follows : 

It  is  evident  that  the  air  breathed  by  the  employees  in  a  factory  or 
workshop  can  be  kept  pure  in  two  ways :  (1)  By  constantly  renewing 
from  outside  the  whole  of  the  air  of  the  room  in  which  work  is  carried 
on;  (2)  by  removing  impurities  locally,  or  otherwise  preventing  them 
from  ever  mixing  with  the  air  breathed.  The  former  process  may  be 
distinguished  as  general  and  the  latter  as  local  ventilation.  As  a 
general  rule,  dust  and  fumes  can  best  be  dealt  with  by  local  ventila- 
tion or  by  other  means,  whereas  impurities  due  to  the  presence  of 
employees  and  of  lights  burning  must  be  got  rid  of  by  general  ven- 
tilation. 

The  first  report  was  limited  to  considerations  of  general  ventilation, 
while  the  second  considered  at  length  the  problem  of  local  ventilation 
and  other  means  of  preventing  injury  to  health  by  dust  and  fumes. 
The  committee  called  attention  to  the  agreement  of  authorities  that 
health  depends  to  a  large  extent  on  a  constant  and  abundant  supply  of 
air  which  is  uncontaminated  by  any  substances  which  would  cause 
discomfort  or  which  contain  poisonous,  infective,  or  otherwise  harm- 
ful material.  By  section  7  of  the  Factory  and  Warkshop  Act,  1901, 
it  was  provided  that  "  in  every  room  in  any  factory  or  workshop 
sufficient  means  of  ventilation  shall  be  maintained,"  and,  further, 
that  "  the  secretary  of  state  may,  by  special  order,  prescribe  a  stand- 
ard of  sufficient  ventilation  for  any  class  of  factories  or  workshops, 
and  that  standard  shall  be  observed  in  all  factories  and  work- 
shops of  that  class."    A  large  number  of  orders  have  been  issued 
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under  the  provisions  of  this  act,  which  unquestionably  have  resulted 
industry^  improvement  in  the  conditions  affecting  health  and 

Since  the  present  discussion  is  limited  to  dusty  trades,  the  observa- 
tions and  recommendations  of  the  committee  with  reference  to  the 
purity  of  the  atmosphere  in  factories  and  workshops  otherwise  than 
by  the  impairment  of  such  purity  through  dust-generating  processes 
as  cause  or  effect  inseparable  from  the  conditions  under  which  work 
IS  carried  on,  are  passed  over.  One  very  suggestive  paragraph  from 
the  report  with  reference  to  the  practical  difficulties  confronting 
efforts  at  adequate  ventilation  in  the  case  of  sedentary  occupations 
IS  quoted,  but  the.  objection  on  the  part  of  employees  to  proper 
ventilation  depends  sometimes  on  the  absence  of  proper  warming 
arrangements  during  cold  weather.  The  committee  points  out  that— 

This  often  leads  to  further  vitiation  of  the  air  through  the  lighting 
of  gas-burners  for  heating  purposes  during  the  day,  a  wasteful  and 
objectionable  plan.  The  establishment  of  a  legal  maximum  limit  of 
carbonic  acid  would  probably  conduce  to  the  provision  and  use  of 
proper  heating  appliances  in  such  cases.  We  are  of  opinion  that 
heating  arrangements  capable  of  maintaining  in  case  of  necessity 
a  temperature  at  least  25°  F.  above  that  of  the  outside  air,  in  the 
absence  of  lights  and  employees,  but  along  with  adequate  ventilation, 
should  be  provided  m  all  factories  and  workshops  where  the  occu- 
pation IS  sedentary  or  involves  little  muscular  exertion,  and  should 
be  regularly  used  in  the  colder  weather.  In  such  occupations  the 
temperature  should  not  be  less  than  about  60°  F.,  particularly  where 
the  work  involves  delicate  manipulations  with  the  hands. 

In  the  evidence  appended  to  the  first  report  the  committee  in- 
cluded the'  results  of  a  scientific  examination  of  the  problem  of 
ventilation  in  clothing  factories,  tailoring  workshops,  dressmaking 
and  millinery  workshops,  boot  and  shoe  workshops,  laundries,  cabi- 
net and  upholstery  works,  in  establishments  engaged  in  the  making  of 
bread,  confectionery,  and  articles  of  food,  letterpress  printing,  book- 
binding, the  manufacture  of  stationery  and  cardboard  boxes,  en- 
gineering and  metal  trades,  file  cutting,  and  the  manufacture  of  the 
different  varieties  of  textiles.  The  evidence  collected  was  of  a  highly  | 
scientific  and  conclusive  character,  and  the  methods  of  inquiry  em- 
ployed are  suggestive  of  the  corresponding  methods  required  for  the 
proper  determination  of  the  circumstances  injurious  to  health  and 
life  in  all  dusty  trades. 

In  the  second  report  the  committee  dealt  with  the  application  of 
fans  to  factory  ventilation  in  connection,  more  particularly,  with  the 
removal  of  dust,  steam,  fumes,  and  other  impurities  associated  with 
other  manufacturing  processes,  and  also  with  the  very  imiDortant  ques- 
tion of  the  use  of  respirators  by  workmen  engaged  in  occupations 
which  can  not  be  successfully  subjected  to  artificial  methods  of  ven- 
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tilation  and  dust  removal.  The  committee  discussed  at  considerable 
leno-th  the  highly  technical  aspects  of  ventilating  engineering,  in- 
cluding the  selection  of  fans  and  the  relative  utility  of  low  and  high 
pressure  fans  according  to  particular  circumstances  inseparable  from 
the  conditions  under  which  given  industries  are  carried  on.  It  con- 
■  sidered  the  volume  of  air  required  for  different  purposes  of  ven- 
tilation and  the  arrangement  of  inlets  and  outlets,  fully  illustrating 
its  observations  by  a  large  number  of  charts  and  diagrams  which, 
clearly  emphasized  the  strictly  scientific  manner  in  which  the  in- 
vestigations of  the  committee  were  made  to  secure  the  practical 
solutton  of  the  problems  which  confronted  them.  From  the  remarks 
regarding  general  ventilation  some  of  the  more  important  and  sug- 
gestive extracts  are  here  quoted : 

Certain  impurities  can  hardly  be  prevented  from  becoming  gener- 
ally distributed  in  the  air  of  a  room,  and  can  thus  only  be  dealt  with 
by  "general  ventilation  of  the  room.  In  most  cases  this  is  true  of  the 
products  of  respiration  and  of  combustion  of  gas,  the  water  evapo- 
rated in  wet  processes,  and  the  heat  given  off  from  moving  or  artifi- 
cially heated  machinery,  and  in  some  cases  of  the  production  of  dust. 
In  removing  these  impurities,  or  sources  of  inconvenience,  the  supply 
of  air  must  be  sufficient  for  the  particular  purpose  in  view.  If,  for 
instance,  heat  or  dust  has  to  be  removed,  the  ventilation  must  be  suffi- 
cient to  effect  this  removal,  and  not  merely  to  dilute  the  products  of 
respiration. 

The  quantity  of  air  required  to  remove  excessive  heat  and  moisture 
can  not  well  be  calculated  in  the  same  way,  as  the  loss  of  heat  through 
walls  and  roof  is  usually  not  known,  and  in  any  case  varies  with  the 
weather.  The  air  supply  must  therefore  be  regulated  with  the  help 
of  thermometers.  Air  in  which  the  reading  by  the  wet-bulb  ther- 
mometer exceeds  about  70°  begins  to  cause  serious  inconvenience  with 
ordinary  clothing,  and  this  limit  ought  not  to  be  exceeded  in  fac- 
tories or  workshops  except  under  exceptional  conditions. 

Experiments  show  that  if  the  wet-bulb  reading  rises  beyond  about 
88°  in  fairly  still  air,  the  body  temperature  can  no  longer  be  pre- 
vented from  rising  seriously  even  in  persons  stripped  to  the  waist  and 
doing  no  work ;  and  with  muscular  work  under  the  same  conditions 
the  body  temperature  may  rise  rapidly  at  a  wet-bulb  temperature  of 
80°.  With  ordinary  clothing  this  effect  is  considerably  greater.  At 
the  upper  limits  it  is  not  the  temperature  of  the  air,  but  that  of  the 
wet-bulb  thermometer,  that  matters ;  and,  provided  that  the  air  is  so 
dry  that  the  wet-bulb  temperature  does  not  exceed  the  limits  specified, 
air  temperatures  up  to  130°  or  more  can  be  tolerated  without  rise  of 
bodily  temperature.  Much  higher  wet-bulb  temperatures  can  of 
course  be  borne  for  short*periods,  but  the  body  temperature  soon  rises 
seriously. 

_  In  removing  steam  from  rooms  it  must  be  borne  in  mind  that  cold 
air  is  apt  to  cause  condensation  of  aqueous  vapor.  Thus  if  air 
saturated  with  moisture  at  80°  is  mixed  with  even  ten  times  its  vol- 
ume of  air  from  outside  at  40°  condensation  will  nevertheless  usually 
occur,  and  will  always  do  so,  whatever  the  dilution,  if  the  incoming 
air  is  saturated  with  moisture  at  the  outside  temperature.  If,  how- 
ever, the  incoming  air  be  warmed  to  a  moderate  extent  as  it  enters, 
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^Cwo  oh  1  ?  \'  ^''T''^^^^  the  ventilation  will  serve 
Tf  i   ?«  n  1     ^      °^  ^^'^  ''"^^^        preventing  condensaUon 

;L  1  5"  necessary  to  prevent  condensation  of  vapor  am  noiTo 
remove  hea  the  object  can  often  be  best  attained  by  prov^din^  no? 
extra  ventilation,  but  heating  arrangements.  In  the^ca^e  of^dve 
works,  etc.,  whei^  the  building  is  often  filled  with  steam  from  the 
vats,  experience  shows  that  the  atmosphere  is  best  clearedTnd  comlen 

As  regards  removal  of  dust,  the  standard  of  purity  aimed  at  should 
always  be  sufficient  to  prevent  injury  to  health,  and  should  al  o  be 
such  as  to  pre\'ent  inconvenience  and  enable  those  employed  to  be 
clean  when  they  leave  work,  after  washing,  if  necessary.^  Dust  from 
the  disintegration  of  hard  stone,  steel  grinding,  etc.,  is  extreme  v 
deleterious  and  the  same  may  be  said  of  dust  containing  any  pS 
ous  constituent,  such  as  lead.  In  such  cases  the  dust  should  bv 
special  means,  apart  from  general  ventilation,  be  entirely  prevented 
from  mixing  with  the  general  atmosphere  of  a  room;  and  the  same 
remark  applies  to  all  poisonous  gases  and  fumes. 

The  effect  of  ventilation  on  the  temperature  of  a  working  room 
during  cold  weather  needs  careful  regulation.  For  sedentary  work  and 
hne  manipulations  a  temperature  of  not  less  than  about  60°  is  required 
VV  ith  lower  temperatures  the  working  powers  of  those  present  be- 
come impaired;  and  the  effects  of  the  low  temperature  are  much 
increased  by  drafts.  On  the  other  hand,  if  the  work  implies  active 
exertion,  lower  temperatures  are  permissible ;  and  some  kinds  of  work 
associated  with  dust,  fumes,  etc.,  can  best  be  performed  in  sheds  open 
to  the  air.  In  general,  the  more  nearly  open-air  conditions  can  be 
attained  in  any  class  of  work,  the  better;  and,  whenever  possible, 
windows  should  be  thrown  widely  open  in  summer  weather. 

Commenting  upon  the  dust  problem  in  particular  and  its  relation 
to  health,  it  is  pointed  out  in  a  footnote  to  the  report  that  it  is  some- 
times difficult  to  say  whether  the  inhalation  of  a  given  variety  of  dust 
is  definitely  injurious.    The  committee,  therefore,  held  that— - 

Dust  from  any  hard  stone  (such  as  flint,  granite,  sandstone,  etc.) 
IS  undoubtedly  very  injurious  to  the  lungs,  producing  a  marked  pre- 
disposition to  phthisis.  On  the  other  hand,  coal  dust,  cement  dust, 
ancl  probably  many  other  varieties  of  organic  and  inorganic  dust  have 
by  no  means  the  same  serious  effects.  During  our  inquiry  many  ex- 
periments have  been  made  by  Professor  Ritchie  with  a  view  to  find- 
ing a  means  of  experimentally  distinguishing  the  more  injurious 
from  less  injurious  dusts,  but  unfortunately  no  satisfactory  results 
have  as  yet  been  reached. 

In  the  discussion  of  the  problem  of  local  ventilation,  the  com- 
mittee came  to  the  conclusion  that — 

Dust,  fumes,  steam,  and  other  impurities  unavoidably  given  off  into 
the  air  should,  wherever  possible,  be  removed  locally,  and  thus  pre- 
vented from  mixing  with  the  general  air  of  the  room.  Ventilation 
with  this  object  in  view  may  be  distinguished  as  "  local  ventilation." 
Local  ventilation  is  best  carried  on  by  means  of  exhaust  fans,  which 
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may  be  of  the  propeUer  type  if  large  ducts  and  low  velocities  of  air 
will  suffice.  In  many  cases,  however,  centrifugal  fans  are  essential, 
and  usually  they  are  preferable  on  account  of  the  liability  of  pro- 
peller fans  to  be  interfered  with  by  wind,  etc.  Fans  used  for  the 
removal  of  corrosive  fumes  should  be  efficiently  protected  from  their 
action.  The  question  of  possible  injury  to  bearings  or  other  parts  by 
gritty  material,  and  of  possible  blockage  by  fibrous  material,  should 
also  be  borne  in  mind  in  selecting  a  fan. 

If  dust  or  fumes  are  allowed  to  escape  in  any  quantity  into  the  gen- 
eral atmosphere  of  a  room  enormous  volumes  of  air  are  required  to 
remove  or  dilute  them  sufficiently.  Great  discomfort  from  cold  or 
else  great  expense  in  heating  are  'thus  entailed,  so  that  it  is  in  every 
way  preferable  to  remove  them  by  local  ventilation.  The  nearer  to 
their  points  of  production  they  can  be  removed  the  less  will  be  the 
quantity  of  air  required,  and  consequently  the  less  will  be  the  discom- 
fort and  expense  which  they  cause. 

Dusty  machines  which  can  not  be  completely  boxed  m  should,  it 
possible,  be  provided  with  an  exhaust  sufficiently  powerful  to  draw 
the  dust  from  exposed  parts  inward  through  the  machine  to  an  ex- 
haust opening.  Wheels  used  in  dry  grinding,  polishing,  etc.,  should, 
wherever  possible,  be  inclosed  and  provided  with  an  exhaust  from  a 
centrifugal  fan  capable  of  giving  a  current  at  high  velocity  around 
the  exposed  part  of  the  wheel.  The  part  of  the  wheel  left  open  should 
be  as  small  as  is  consistent  with  efficient  working. 

Dusty  operations,  such  as  the  transference  and  packing  of  dry  and 
dusty  material,  should,  if  possible,  be  carried  out  by  mechanical 
arrangements  boxed  in  so  as  to  prevent  the  escape  of  dust,  and  com- 
bined, if  necessary,  with  local  exhaust  ventilation.^  This  is  extremely 
important  where  the  material  contains  some  poisonous  or  harmful 
substance,  such  as  lead,  bichromate  of  potash,  powdered  flint,  etc. 
Where  such  arrangements  are  not  possible  thoroughly  efficient 
respirators  should  be  used  in  the  case  of  dangerous  material. 

For  manipulations  by  hand  in  which  dust,  poisonous  spray,  or 
objectionable  fumes  are  given  off,  working  places  provided  each  with  a 
separate  exhaust  opening  can  often  be  arranged.  The  table  at  which 
the  work  is  done  should  have  an  exhaust  opening  cut  through  it  or 
placed  behind  it  and  so  arranged  that  the  dust  arising  from  the 
work  is  drawn  away  from  the  mouth  of  the  person  working  and  into 
a  duct  placed  beneath  or  behind  the  table.  The  provision  of  a  hood, 
which  may  be  made  of  glass,  so  as  not  to  obstruct  the  light,  greatly 
helps  the  action  of  the  exhaust,  which  must  be  sufficient  to  actually 
prevent  the  dust  from  reaching  the  mouth  of  the  worker.  Where 
the  dust  requires  to  be  collected  a  settling  chamber  under  the  exhaust 
opening  can  sometimes  be  provided. 

Of  the  important  and  suggestive  remarks  of  the  committee  regard- 
ing matters  of  technical  detail  in  the  installation  of  local  ventilation, 
mention  is  made  only  of  those  regarding  operations  in  wool  sorting 
and  rag  sorting.  In  these  occupations  the  committee  thought  the  best 
Avay  to  manipulate  the  dusty  material  was  on  a  flat-wire  grating 
through  which  air  is  exhausted  from  below.  It  was  held  that  in  such 
a  case  the  rate  of  flow  at  every  part  of  the  grating  must  be  sufficient 
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to  draw  the  dust  downward,  and  that  the  whole  arrangement,  includ-l 
ing  mlet  ventilation  to  the  room,  must  be  such  that  this  purpose  is" 
eflected  under  all  conditions,  for  it  was  explained  that- 
.       °*feri  occurs  that  a  large  dusty  machine  can  not  be  sufficiently 
nclosed  for  the  elfective  application  of  direct-exhaust  venSa  ion  o^ 

wLif  1^  ^'f  ^       ^^"^      ^"^^^^^^^  t°       immediate  neigh- 

boihood  of  an  exhaust  opening.  In  these  cases  air  inlets  and  outfets 
should  be  so  arranged  as  to  carry  off  the  dust  in  such  a  direction  as 
to  contaminate  as  little  as  possible  the  air  in  positions  where  persons 
have  to  be  present.  The  most  generally  available  plan  is  to  ha?e 
the  exhaust  openings  m  the  floor  around  each  dusty  machine,  or  as 
close  as  possible  to  whatever  the  source  of  the  dust  may  be,  Lnd  to 
allow  air  to  enter  m  an  abundant  stream  from  the  roof  above,  warmed 
If  necessary  to  prevent  impact  of  cold  draft  on  workers.  As  dust 
tends  naturally  to  fall  to  the  floor,  it  is  best  to  remove  it  downward 
unless  a  rapid  air  current,  sufficient  to  draw  it  in  any  direction,  is 
available.  It  the  machine  is  placed  near  a  wall  and  no  person  is 
required  to  work  between  the  wall  and  the  machine,  the  dust  may 
be  advantageously  exhausted  through  a  fan  placed  low  down  in  the 
wall  and  securely  guarded. 

In  the  case  of  machines  which  can  not  be  boxed  in  it  will  often  be 
found  that  the  dust  is  produced  at  some  particular  point  where  it  is 
capable  of  being  locally  removed.  Thus,  for  illustration,  the  com- 
mittee stated  that  if  the  dust  is  produced  as  the  material  is  passed 
through  rollers,  as  in  the  operatioii  performed  by  a  machine  known 
as  a  spread  board  in  flax  spinning,  exhaust  ventilation  applied  close 
to  each  roller  will  remove  it  completely  with  a  minimum  of  trouble 
and  expense.  In  continuation  of  the  discussion  the  committee  pointed 
out  that — 

With  regard  to  all  exhaust  openings  for  extraction  of  dust,  etc.,  it 
must  be  clearly  borne  in  mind  that  in  whatever  direction  the  opening 
may  point  the  air  feed  is  from  all  round;  hence  the  radius  within 
which  a  perceptible  draft  is  produced  toward  the  opening  is 
extremely  limited.  The  air  current  toward  an  exhaust  opening  can 
not  be  directed  except  by  cumbrous  air  guides,  whereas  the  current 
from  an  inlet  can  be  directed  just  like  the  water  issuing  from  a  fire- 
man's hose. 

It  is  held  that  hitherto  hardly  any  advantage  has  been  taken  of 
the  latter  fact  in  connection  with  the  removal  of  dust  and  fumes, 
but  the  committee  was  confident  that  many  difficult  cases  can  be  suc- 
cessfully dealt  with  by  utilizing  the  momentum  of  air  issuing  from 
an  inlet  opening,  and  if  compressed  air  in  small  tubes  is  available, 
fine  jets  of  it  directed  across  any  source  of  dust  and  fumes  toward 
a  large  outlet  opening  would  be  decidedly  effective.  It,  therefore, 
suggested  as  a  plan  to  test  the  efficiency  of  any  arrangement  for  the 
local  removal  of  dust  or  fumes  the  simple  method  of  a  piece  of 
smoking  brown  paper  or  other  material  held  at  the  place  where  the 
dust  or  fumes  are  given  off. 
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In  the  case  of  dust  which  may  not  be  discharged  into  the  open  air 
on  account  of  the  nuisance  or  damage  which  it  would  cause  to  the  sur- 
roundino-  locality  and  which  must,  therefore,  be  separated  from  the 
discharged  air,  the  "  Cyclone  separator  "  is  often  extremely  effective, 
and  this  separator  the  committee  describes  by  illustrations  m  the  ap- 
pendix. The  invention  requires  little  space  and  is  easily  erected  at  a 
point  either  near  to  or  remote  from  the  fan.  It  was  stated,  however, 
that— 

The  dust  may  also  be  separated  in  a  settling  chamber,  taking  the 
form  of  a  room  or  an  outhouse  set  apart  for  the  purpose.  In  this  case 
the  addition  of  steam  from  a  jet  will  often  greatly  facilitate  the  pre- 
cipitation of  light  dust.  Heavier  metallic  particles  can  be  blown  into 
a  tank  of  water.  A  common  defect  in  settling  chambers  is  the  neglect 
to  provide  a  sufficient  outlet  for  the  spent  air,  by  which  means  the 
whole  arrangement  for  exhausting  and  settling  the  dust  is  rendered 

ineffective.  _  ■  ,  j,  ^-w 

As  it  is  evident  that  the  circumstances  under  which  fan  ventilation 
needs  to  be  applied  vary  greatly  in  different  rooms  and  different  proc- 
esses of  manufacture,  we  would,  in  conclusion,  take  this  opportunity 
of  pointing  out  the  necessity  of  carefully  considering  the  special  con- 
ditions requiring  to  be  dealt  with  in  each  individual  case,  and  the 
desirability  of  obtaining  competent  skilled  advice  in  all  cases  of 
doubt,  or  of  employing,  in  the  installation  of  fan  ventilation,  only 
such  firms  as  are  known  to  have  at  their  disposal  the  requisite  knowl- 
edge and  experience. 

Finally,  in  concluding  its  extremely  valuable  report,  the  committee 
considered  the  use  of  respirators,  as  follows : 

The  use  of  respirators  capable  of  arresting  dust  is  often  recom- 
mended in  connection  with  factory  work  as  a  substitute  for  efficient 
removal  of  dust.  Experience  has,  however,  shown  that  it  is  extremely 
difficult  to  enforce  the  use  of  respirators,  as  they  are  all  more  or  less 
uncomfortable  and  inconvenient,  besides  being  unsightly.  It  is  also 
very  difficult  to  keep  respirators  in  working  order  and  closely  applied 
to  the  face.  Often  enough  it  is  found  that  most  of  the  air  breathed 
by  a  person  wearing  a  respirator  leaks  in  between  the  face  and  the 
resj)irator,  and  is  consequently  unfiltered.  This  is  particularly  apt 
to  happen  after  a  respirator  has  been  worn  sufficiently  long  for  the 
filtering  material  to  become  damp  and  clogged  with  moisture.  Ex- 
cept, therefore,  where  dust  is  definitely  dangerous  and  can  not  be 
dealt  with  by  exhaustion,  or  by  using  wet  processes,  or  in  other  ways, 
we  are  unable  to  recommend  the  use  of  respirators  as  an  alternative 
to  keeping  the  air  clear  of  dust. 

For  the  exceptional  cases  in  which  it  is  necessary  for  men  to  work 
in  air  containing  poisonous  or  otherwise  dangerous  dust,  the  mouth 
and  nose  may  be  kept  covered  by  a  sheet  of  fresh  cotton  wool  kept 
closely  applied  all  round  by  suitable  fastenings  passing  round  the 
neck.  This  forms  a  reliable  and  efficient  respirator,  and  is  commonly 
used  by  men  who  have  to  perform  such  work  as  the  removal  of  arsenic 
from  arsenic  flues,  or  of  white  lead  from  lead  chambers. 

For  cases  where  work  has  to  be  done  in  an  atmosphere  containing 
poisonous  gases  or  fumes,  a  smoke  helmet,  with  air  supplied  from 
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outs  de  throup:h  a  pipe,  may  be  used.  The  air  supply  should  be  nnf 
ess  than  2  cubic  feet  per  minute  and  may  be  proS  eSi  f rom  n 
bellows  worked  by  hand  or  from  a  mechanically  dTvm  Z  Jmvol 
high-pressiire  centrifugal  fan.  A  self-contained^brealMnrappSus 
expensive."'  ^""^  convenient  for  factory  wo?k  ISore 

_  The  importance  and  great  practical  value  of  preventive  measures 
m  ettorts  to  reduce  the  health-injurious  circumstances  of  different 
todes  has  made  it  seem  advisable  to  make  rather  extended  abstracts 
from  the  admirable  and  thoroughly  scientific  report  of  the  committee 
on  ventilation  of  factories  and  workshops.  The  conclusions  and 
recommendations  of  the  committee  were,  however,  anticipated  by  Sir 
James  Crichton-Browne,  who,  in 'his  address  on  The  Dust  Problem, 
held  that— 

In  dealing  with  industrial  dust  generally  the  one  universal  and 
potent  remedy  is,  of  course,  ventilation.  In  contending  with  certain 
special  kinds  of  dust  special  appliances  and  arrangements  are  neces- 
sary; but  for  dust,  as  a  whole,  our  aim  should  be  to  intercept  and 
remove  it  at  its  point  of  origin  and  to  insure  a  bounteous  supply  of 
fresh  air,  and  many  contrivances  for  this  purpose,  more  or  less 
emcient,  are  already  in  use. 

After  referring  to  the  then  pending  report  of  the  departmental 
committee  on  the  ventilation  of  factories  and  workshops.  Sir  Crichton- 
Browne  summed  up  his  own  conclusions  in  the  statement  that — 

"VVliat  is  wanted  is  a  code  of  precise  instructions  to  be  placed  in 
the  hands  of  a  manufacturer  who  is  required  to  provide  fans,  indi- 
cating the  number,  pattern,  size,  speed,  and  position  of  the  fans 
which  will  most  effectively  and  economically  secure  the  desired 
result,  together  with  directions  as  to  the  number  and  position  of 
openings  into  the  outer  air,  and  also  a  judgment  on  the  physiological 
effects  of  existing  respirators  and  proposals  for  the  construction  of 
one  more  convenient  and  trustworthy  and  less  cumbrous  than  any 
yet  known. 

English  opinion  is  decidedly  in  favor  of  a  clear  statement  of  the 
scientific  principles  that  should  underlie  all  methods  of  factory 
ventilation  and  dust  removal,  but  so  framed  in  clear  and  specific 
language  for  the  guidance  of  inspectors  that  the  legal  requirements 
can  be  carried  into  effect  with  the  least  amount  of  interference  with 
the  industrial  methods  and  conditions  of  the  present  day.  Sir 
Crichton-Browne  also  expressed  the  hope  that  the  report  of  the 
departmental  committee  would  offer  suggestions  to  architects  for 
the  construction  of  factories,  since  many,  if  not  most  of  the  factories 
now  existing,  are  so  built  as  to  render  almost  impossible  a  proj^er  sys- 
tem of  ventilation,  which  should  have  been  a  primary  consideration  in 
their  erection.  He  was  confident  in  his  prediction  that  rational  fac- 
tory legislation,  with  special  reference  to  ventilation  and  dust  removal. 
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Avould  -ready  tend  to  reduce  the  death  rate  among  many  different 
classes  of  operatives,  improve  their  health,  and  augment  their  produc- 
tive power.  He  quoted  the  evidence  of  factory  inspectors  and 
managers  who  had  testified  to  the  unprovement  m  health  and  the 
increased  vigor  of  the  workers  subsequent  to  the  improved  methods 
of  ventilation.  One  leading  manufacturer,  replying  to  inquiries  of 
the  inspector  of  cotton-cloth  factories,  expressed  the  opinion  that 
"  the  effect  of  improved  ventilation  on  the  health  of  the  workers  has 
been  good.  We  have  had  less  staying  away  through  sickness  than 
beforiTwe  had  artificial  humidity  and  ventilation  in  our  sheds.  The 
earnings  have  been  more  regular,  but  we  do  not  find  that  they  have 
increased  as  much  as  we  expected ;  but  the  effect  of  the  change  has 
been  advantageous  to  the  manufacturer,  the  quality  of  the  work  being 
better  and  more  perfect." 

Thus  upon  both  humanitai'ian  and  economic  grounds  the  effect  of 
scientific  ventilation  of  factories  and  workshops,  and  in  particular 
the  effective  removal  of  industrial  dust,  combine  to  emphasize  the 
need  of  more  or  less  radical  changes  in  the  conditions  as  they  exist 
at  the  present  time. 

The  entire  subject  of  the  removal  of  dust  and  fumes  in  factories, 
with  special  reference  to  the  health-injurious  circumstances  of  dusty 
trades,  has  also  been  presented  in  an  admirable  summary  account  by 
J.  S.  Haldane,  M.  D.,  F.  E.  S.,  in  one  of  the  Shaw  lectures  on  "  Indus- 
trial hygiene,"  before  the  Eoyal  Society  of  Arts,  delivered  February 
28,  1908.  Doctor  Haldane  was  one  of  the  most  important  members 
of  the  dej)artmental  committee  on  the  ventilation  of  factories  and 
workshops,  and  his  views,  in  part,  have  already  been  included  in  the 
extended  account  of  the  report  and  recommendations  of  the  com- 
mittee. The  following  remarks  restating  his  conclusions  as  to  the 
causes  responsible  for  more  or  less  health-injurious  conditions  among 
factory  workers  and  his  recommendations  as  to  the  methods  most 
likely  to  bring  about  a  material  improvement  in  those  conditions  are 
important  and  are  quoted  from  his  lecture : 

"\^niether  or  not  any  variety  of  dust  is  known  to  cause  dangerous 
effects  when  habitually  inhaled,  I  think  that  every  kind  of  dust  pro- 
duced in  manufacturing  process  ought,  as  far  as  practicable,  to  be  pre- 
vented or  removed  from  the  atmosphere  in  which  the  work  people  are 
present.  The  reason  for  this  is  not  only  that  dusty  air  is,  at  the  best, 
unpleasant  to  breathe,  but  that  when  dust  is  present  the  clothes, 
skin,  and  hair  become  dirty,  untidy,  and  uncomfortable.  This  inev- 
itably tends  to  lower  the  social  status  and  self-respect  of  work  people 
if,  at  any  rate,  they  have  to  go  back  to  their  homes  in  the  same  untidy 
condition.  Where  dust  and  dirt  can  not  be  avoided  the  provision  o'f 
overalls,  or  of  means  of  washing  and  changing  clothes  on  leaving 
work,  is  extremely  desirable. 
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and  other  metals,  and  the  dressing  of  hard  stoiieror  tlfe  g^^ou^^^ 
dust  used  in  po  tery  work,  or  the  dust  from  dry  grinding  S  the  meta 
trades,  or  the  steel  dust  produced  in  file  cuttiifg  and  other  work 

In  many  cases  the  best  way  of  dealing  with  dust  is  to  prevent  it. 
formation  altogether.  This  can  be  effected  by  substitSing  wet  for 
dry  pi^cess^es,  and  fortunately,  much  of  the  most  dangerous^dust  can 
be  dealt  with  m  this  way-in  particular  the  dust  from  disintegration 
of  hard  stone  or  steel  Thus  the  use  of  a  jet  of  water  prevent  S 
formation  in  rock-drill  and  other  work  in  tin  and  ganister  mining 
special  rules  to  the  effect  being  now  in  force.  It  is  to  be  hoped  thS 
HI  all  cases  where  dust  from  disintegration  of  hard  stone,  fire-clay 
bricks,  and  similar  material  is  apt  to  be  inhaled,  wet  methods  will 
also  be  adopted  where  possible.  The  substitution  of  wet  for  dry 
grinding  and  for  dressing  of  grindstones  is  another  important  step 
in  the  right  direction,  and  I  have  little  doubt  that  in  many  other 
dusty  processes  it  would  be  practicable  to  use  wet  methods,  though, 
unfortunately,  wet  processes  are  quite  out  of  the  question  in  very 
many  cases. 

When  dust  formation  can  not  be  avoided,  its  escape  can  sometimes 
be  prevented  by  entirely  boxing  in  the  dusty  process,  mere  the 
dust  IS  itself  the  product  of  the  process,  as  in  "^the  grinding  or  break- 
ing up  of  material,  efficient  boxing  in  is  an  advantage  to  the  process 
itself  as  well  as  to  the  persons  employed  in  it. 

In  most  cases  it  is  unfortunately  not  possible  to  either  prevent  the 
formation  of  dust  or  to  box  in  the  dusty  process  completely,  and  the 
only  method  available  is  to  draw  the  dust  by  means  of  an  air  current. 
There  are  certain  general  principles  applicable  to  the  removal  of  dust 
in  this  way.  In  the  first  place,  the  dust  ought  to  be  removed  at,  or 
as  near  as  possible  to,  the  point  of  origin.  The  advantages  of  this 
are  evident,  for  by  this  means  the  dust  is  prevented  from  getting  into 
the  general  atmosphere  of  the  room  and  being  inhaled  by  those  pres- 
ent, as  well  as  settling  everywhere.  A  far  smaller  volume  of  air  is 
also  sufficient  to  remove  the  dust.  This  is  important,  not  only  frorc 
the  point  of  view  of  expense,  but  because  drafts  and  cold  are  also 
prevented.  Wlien  dust  is  permitted  to  get  into  the  general  atmos- 
phere of  a  factory,  enormous  volumes  of  air  are  required  to  carry  it 
away,  which  means  that  equal  volumes  have  to  come  in  from  outside, 
so  that  warming  or  prevention  of  drafts  may  be  quite  impracti- 
cable. As  a  good  example  of  the  advantage  of  removing  dust  locally 
I  may  instance  a  device  for  removing  the  dust  produced  by  rollers  in 
a  process  preparatory  to  flax-si3inning.  The  dust  produced  at  the 
rollers  is  sucked  in  by  small  exhaust  openings  applied  close  to  the 
rollers.  A  quite  small  air  current  applied  in  this  way  is  far  more 
effective  than  one  hundred  times  as  great  an  air  current  a  few  feet 
off  would  be. 

A  second  general  principle  is  that  the  air  current  from  the  source 
of  dust  to  the  exhaust  opening  should,  as  far  as  possible,  envelop  the 
source  of  dust,  and  be  of  sufficient  velocity  to  carry  the  dust  with  it 
in  spite  of  the  ordinary  slight  drafts  existing  in  "the  room,  or  pro- 
duced by  the  dusty  machine.    It  is  unfortunate  that  in  whatever 


MOETALITY  FROM  CONSUMPTION  IN  DUSTY  TKADES.  843 

direction  an  exhaust  opening  may  point,  f  ^.f^^^^^.^^f^^^ff  ^ 

from  all  sides.    Hence  the  linear  velocity  o±  the  dratt  towar^ 
l  e  opening  diminishes  veiy  rapidly  with  increasing  distance  and 
nt  a    istance  of  2  or  3  feet  an  exhaust  opening  unless  very  large, 
'dlf  fail  to  carry  off  dust  efficiently,  particularly  from  a  machine 
which  itself  causes  drafts. 

The  lecture  by  Doctor  Haldane  was  fully  illustrated  to  bring  its 
more  technical  portion  within  the  ready  understanding  of  the  lay- 
man, and  the  address  should  be  consulted  by  all  who  desire  to  become 
thoroughly  informed  as  to  the  most  advanced  and  qualified  opinion 
regardhig  the  effective  and  practical  removal  of  dust  and  fumes  m 
f  actorieslind  workshops.  The  remarks  and  conclusions  are  decidedly 
practical,  and  applicable  to  American  establishments,  m  which  thus 
far  the  problem  of  scientific  ventilation  and  effective  dust  removal 
has  been  almost  entirely  neglected. 
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APPENDIX. 

TABL.  I.-NUMBER  OF  MALES  EMPLOYED  IN  VARIOUS  OCCUPATIONS  IN  THE  UNTTr , 

STATES,  1800,  BY  AGE  GROUPS.  '"^^  UNITED 

[Computod  from  report  of  the  Bureau  ol  the  Census  on  Occupations,  1900.] 


Occupation. 


Tool  and  cutlery  maters  

Gold  and  silver  workers. . . 

Brass  workers  

Printers,  lithographers,"  and 

pressmen  

Engravers  


Total — Occupa  t  i  o  n  s 
with  exposiu-e  to  me- 
tallic dust  


Marble  and  stone  cutters. 

Glass  workers  

Potters  ] 

Plasterers  

Paper  hangers  .  .  .  .  . 


Total — Occupa  t  i  o  n  s 
with  exposure  to  min- 
eral dust  


Cotton-mill  operatives  

Hosiery  and  knitting  mill 

operatives  

Paper  and  pulp  makers... ! ! ! 
Cabinetmakers  


Total — Occupa  t  i  o  n  s 
with  e,xposure  to  vege- 
table fiber  dust  


Hat  and  cap  makers  

Silk-miU  operatives  

Woolen-mill  operatives. . . 
Carpet-factory  operatives . 
Upholsterers  


Total — Occupa  t  i  o  n  s 
with  exposure  to  ani- 
mal and  mi.xed  fiber 
dust  


All  occupied  males — Conti- 
tinental  United  States  


Number  of  mule  employees  in  each  ago  group. 


15  years 
or  over. 


26,997 
19,474 
25,557 

136,923 
10, 028 


219,579 

54,039 
44,390 
12,856 
35,506 
21,607 


15  to  24 
years. 


7,258 
6,493 
8,010 

50, 669 
3,227 


168,404 


110,953 

11,372 
26,485 
35,435 


184,245 

14,948 
20,301 
40,768 
10,034 
28, 434 


75,603 

8,579 
17,882 
4,536 
3,971 
5,486 


40, 454 


53, 622 

6,350 
8,747 
4,490 


114,485 


22,802, 545 


73,209 

4,110 
9,022 
15,042 
3,180 
7,394 


25  to  34 
years. 


8,335 
5,443 
8,531 

44, 191 
3,498 


69,998 

16,566 
13,314 
3,825 
9,205 
7,077 


49,987 


28, 129 

2,099 
8,445 
7,940 


47,213 

4,655 
5,301 
10, 950 
2, 0.54 
8,362 


38,748  31,928 


5,933,720  5,933,847 


35  to  44 
years. 


5,811 
3,913 
5,183 

24,210 
2,124 


41,246 

14,555 
7,625 
2,545 
8,839 
4, 089 


45  to  54 
years. 


3,261 
2,009 
2,428 

10,993 
1,020 


55  to  04 
years. 


19,711 


9,075 
3,838 
1,259 
7,791 
2,821 


38,253 


24,784 


16,031 

1,355 
5,154 
9,044 


8,887 

607 
2,764 
6,857 


1,066 
1,139 
1,034 

5,059 
509 


9,407 


3,766 
1,345 
483 
3,801 
1,122 


65  years 
or  over. 


477 

3C0 

1,801 
250 


3,554 


10,517 


31,584 

3,415 
3,380 
7,446 
1,842 
6,013 


22,096 


4,704,682 


19,115 

1,702 
1,,563 
4,340 
1,182 
3,745 


12, 532 


3,250,059 


3,346 

250 
1,042 
4,144 


8,782 

768 
785 

2,189 
691 

1,943 


1,498 
392 
208 

1,899 
412 


4,409 


938 

111 
333 
2,960 


0,370 


1,856, 181 


4,342 

298 
250 
795 
485 
977 


2,805 


1,003,856 
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«     PT-R  CENT  OF  MALES  EMPLOYED  IN  EACH  AGE  GROUP  IN  VARIOUS 
TABLE  U.-PER  CENJ^^O/p^^^^J^g  jj,  ,,HE  UNITED  STATES,  1900. 

[Computed  from  report  of  the  Bureau  oi  the  Census  on  Occupations,  1900.] 


Occupation. 


Tool  and  cutlery  makers  

Gold  and  silver  workers  

Brass  workers  ■  • 

Printers,    lithographers,  and 

pressmen  

Engravers  

Total — Occupations  with 
exposure  to  metallic 
dust  


Marble  and  stone  cutters. 

Glass  workers  

Potters  

Plasterers  

Paper  hangers  


Total — Occupations  with 
exposure  to  mineral 
dust  


Cotton-mill  operatives  

Hosiery  and  knitting  mill  oper- 
atives  

Paper  and  pulp  makers  

Cabinetmakers  


Total — Occupations  with 
exposure  to  vegetable 
fiber  dust  


Hat  and  cap  makers  

Silk-mill  operatives  

Woolen-mill  operatives. . . 
Carpet-factory  operatives . 
Upholsterers  


Total— Occupations  with 
exposure  to  annual  and 
mixed  fiber  dust  


All    occupied    males — Conti- 
nental United  States  


Per  cent  of  male  employees  in  each  age  group. 


15  years 
or  over. 

15  to  24 
years. 

25  to  34 
years. 

35  to  44 
years. 

AK  in  '^d 
HO  t(J 

years. 

55  to  04 
years. 

65  years 
or  over. 

100.0 
100.0 
100.0 

20.9 
33.3 
31.4 

30.9 
28.0 
33.4 

21.5 
20.1 
20.3 

12.1 
10.3 
9.5 

6.2 
5.8 
4.0 

2.4 
2.5 
1. 4 

100.0 
1C0.0 

37.0 
30.4 

32.3 
32.9 

17.7 
20.0 

ao 

9.6 

3.7 
4.8 

1.3 
2.3 

100.0 

34.4 

31.9 

18.8 

9.0 

4.3 

1.6 

100.0 
100.0 
100.0 
100.0 
100.0 

15.9 
40.3 
35.3 
11.2 
25.4 

30.6 
30.0 
29.7 
25.9 
32.7 

26.9 
17.2 
19.8 
24.9 
21.7 

16.8 
8.6 
9.8 
21.9 
13.1 

7.0 
3. 0 
3.8 
10.7 
5.2 

2.8 
0. 9 
1.6 
5.4 
1.9 

100.0 

24.0 

29.7 

22.7 

14.7 

6.3 

2.6 

100.0 

48.3 

25.4 

14.5 

8.0 

3.0 

0.8 

100.0 
100.0 
100.0 

55.9 
33.0 
12.7 

23.7 
31.9 
22.4 

11.9 
19.5 
25.5 

5.3 
10.4 
19.3 

2.2 
3.9 
11.7 

1.0 
1.3 
8.4 

100.0 

39.7 

25.0 

17.1 

10.4 

4.8 

2.4 

100.0 
100.0 
100.0 
100.0 
100.0 

27.5 
44.4 
36.9 
31.7 
26.0 

31.1 
20.1 
26.9 
26.4 
29.4 

22.9 
17.7 
18.3 
18.4 
21.2 

1L4 
7.7 
10.6 
11.8 
13.2 

5.1 

3.9 
5.4 
6.9 
6.8 

2.0 
1.2 
1.9 
4.8 
3.4 

100.0 

33.8 

27.9 

19.3 

10.9 

5.6 

2.5 

100.0 

20.0 

26.3 

20.6 

14.3 

8.1 

4.7 

846 


BULLETIN  OF  THE  BUEEAU  OF  LABOE. 


Table  HI.-NUMBER  OF  DEATHS  IN  VARIOUS  OCCUPATIONS  IN  THF  RTrrra-r^ 

STATES  OF  THE  UNITED  STATES,  1900,  BY  AgI  Jroups      '  ™'''''^^ 
[Prom  report  of  the  Bureau  of  the  Census  on  Vital  Statistics,  1900.] 


Occupation. 


Number  of  deaths  duo  to— 


Compositors,  printers,  and  pressmen  

Marble  and  stone  cutters  

Glass  blowers  and  workers. . . 
Plasterers  and  whitowashers 

Total— Occupations  with  exposure 
to  mineral  dust  

Cabinetmakers  and  upholsterers  

Hat  and  cap  makers  


All  causes  in  each  age  group. 

Con- 
sump- 
tion 
at  ages 
15  years 
or  over. 

Other 
respira- 

,.'»ry 
diseases 
at  ages 
15  years 
or  over. 

15  to  24 
years. 

1 

25  to  44 
years. 

45  to  64 
years. 

65  years 
or  over. 

94 

333 

142 

89 

237 

84 

13 
17 
9 

-  143 
48 
51 

155 
29 
54 

81 
13 
32 

142 
35 
39 

53 
10 
25 

39 

242 

238 

126 

216 

88 

19 
17 

128 
92 

135 
74 

164 

45 

89 
53 

63 
33 

TABLE  IV.-DEATH  RATE  PER  1,000  IN  VARIOUS  OCCUPATIONS  IN  THE  REGISTRATION 
STATES  OF  THE  UNITED  STATES,  1900,  BY  AGE  GROUPS. 

[From  report  of  the  Bureau  of  the  Census  on  Vital  Statistics,  1900.] 


Death  rate  per  1,000  due  to— 


Occupation. 

All  causes  in  each  age  group. 

Con- 
sump- 
tion at 
ages  15 
years  or 

over. 

Other 
respira- 
tory dis- 
eases at 
ages  15 
years  or 

over. 

15  to  24 
years. 

25  to  44 
years. 

45  to  64 
years. 

65  years 
or  over. 

Compositors,  printers,  and  pressmen  

Marble  and  stone  cutters  

Glass  blowers  and  workers  

Plasterers  and  white  washers  

Total — Occupations  with  exposure 

Cabinetmakers  and  upholsterers  

All  occupied  males — Registration  States.. 

5.0 

12.3 

20.0 

108.8 

4.4 

1.6 

3.4 
4.6 
7.8 

9.3 
10.9 
10.7 

24.7 
21.8 
23.5 

122.9 
82.  3 
88.4 

5.4 
3.7 
4.5 

2.0 
1.0 
2.9 

4.5 

9.9 

24.0 

106.9 

4.9 

2.0 

4.6 
5.4 

10.5 
13.1 

19.8 
32.9 

109.6 
173.1 

3.6 
4.2 

2.0 
2.6 

5.1 

8.8 

19.9 

98.4 

2.4 

2.0 
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^TTMBFR  OF  DEATHS  FROM  ALL  CAUSES,  FROM  CONSUMPTION,  AND  FROM 
"^oThE^SSsPiSt^ORY  D^^^^^^^^       AMONG  OCCUPIED  MALES  IN  RHODE  ISLAND, 
COMPARED,  1897  TO  1906. 

[From  reports  of  tlie  Rhode  Island  state  board  ol  health.] 


Occupation. 


Polishers  

Tool  makers... 

Jewelers  

Brass  workers. 

Printers  

Compositors. . . 

Pressmen  

Engravers  


Total— Occupations  with 
exposure  to  metallic  dust 

Stone  cutters  and  marble  work- 


ers  

Plasterers  

Paper  hangers. 
Molders  


Total— Occupations  with 
exposure  to  mineral 
dust  


Number  of  deaths  due  to— 


All 

causes. 


Operatives  

Spinners  

Weavers  

Knitters  

Cabinetmakers  

Wood  turners  and  finishers. 


Total — Occupations  with 
exposure  to  vegetable 
fiber  dust  


Wool  sorters.. 
Upholsterers. 


Total — Occupations  with 
exposure  to  animal  and 
mixed  liber  dust  


All  occupied  males— State  of 
Rhode  Island  


42 
44 
557 
5 
81 
12 
5 
45 


791 


125 
25 
14 

157 


321 


Con- 
sump- 
tion. 


798 
71 

259 
8 
50 
38 


1,224 


62 


19,314 


14 
9 
173 
1 

21 
3 


8 


229 


Other 
respira- 
tory dis- 
eases. 


20 
5 
51 


15 
2 
2 
4 


Con- 
sumption 
and 
other 
respira- 
tory dis- 
eases. 


34 
14 
224 
1 

36 
5 
2 

12 


99 


328 


40 
5 
3 

31 


79 


21 
4 

3 
25 


53 


218 
18 
67 

5 
12 

5 


325 


11 


3,429 


73 
5 
30 


127 


132 


Per  cent  of  deaths  due  to — 


Con- 
sump- 
tion. 


33.3 
20.5 
31.1 
20.0 
25.9 
25.0 


17.8 


29.0 


32.0 
20.0 
21.4 
19.7 


24.6 


291 
23 
97 
5 
21 
15 


452 


27.3 
25.4 
25.9 
62.5 
24.0 
13.2 


26.6 


Other 
respira- 
tory dis- 
eases. 


2,420 


10 
9 


19 


5,849 


13.5 
24.0 


17.7 


17.8 


47.6 
11.4 
9.2 


18.5 
16.7 
40.0 
8.9 


12.5 


Con- 
sumption 
and 
other 
respirar 
tory  dis- 
eases. 


16.8 
16.0 
21.4 
15.9 


16.5 


9.1 
7.0 
11.6 


18.0 
26.3 


10.4 


13.5 
12.0 


12.9 


12.5 
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Occupation. 


Tool  and  Instrument  makers 

Brass  workers  

Printers  


Total— Occupations  witli 
exposure  to  metallic 
dust  


Glass  workers  

Potters  

Paper  liangers  audw-liitewashers 
Litliographers  


Total— Occupations  with 
exposure  to  mineral 
dust  


Cotton  manufacture  

Hosiery-mill  employees. 

Lace  makers  

Cordage  makers      

Paper  makers  

Cabinetmakers  " 

Wood  turners  " 


Total— Occupations  witb 
exposure  to  vegetable 
fiber  dust  


Furriers  

Hatters  

Silk  workers  ] . ' .  ] 

Woolen  and  worsted  miil  em- 
ployees   

Carpet  and  rug  makers  


Total— Occupations  with 
exposure  to  animal  and 
mixed  fiber  dust  


Years  of  lite  Uved  by  males  in  each  age  group  during  1900  to  1902.  (a) 


15  to  19 
years. 


17, 721 
28,815 
56,076 


102, 612 


17, 700 
19,455 
19,704 
5, 163 


02, 022 


20  to  24 
years. 


15,942 
23,010 
46, 080 


25  to  34 
years. 


29,904 
33, 078 
78, 153 


85, 032 


11,589 
17, 112 
21, 786 
4,848 


107, 298 
4,989 
6, 201 
4,095 
9, 237 
54,741 
15, 975 


55, 335 

82,881 
3,825 
4,461 
1,914 
6,984 
46, 614 
13,008 


141, 135 


20, 166 
29,463 
29, 490 


35  to  44 
years. 


24,387 
21,420 
48, 465 


94, 272 


13, 167 
20,043 
27, 102 
6,066 


202, 536 


2,151 
6,561 
4,350 

39,249 
3, 114 


55,425 


159,687 

2, 265 
6,627 
2,751 

30, 222 
2,313 


44,178 


88, 017 

135,507 
8,541 
8,790 
3,093 
10, 749 
72, 924 
22, 161 


261, 765 


4,341 
12, 981 
5,829 

56, 322 
4,947 


45  to  54 
years. 


18,522 
13, 443 
28,542 


60,507 


9,030 
12,894 
20, 181 

3,510 


66, 438 

98, 739 
8,049 
8,358 
2,820 
7,512 
55, 869 
19, 254 


45,615 


55  to  64 
years. 


11,415 

6,58.5 
13, 752 


31, 752 

4,374 
6,408 
10, 236 
1,848 


22,866 


84,420 


200,601 

3,795 
9,000 
5,373 

44,046 
4, 134 


59, 079 
6,150 
4,281 
2, 532 
5,070 
39, 957 
15, 774 


132, 843 

2,847 
6,306 
3,798 

33, 132 
3,060 


27,948 
4,329 
2,703 
2, 124 
2, 091 
22,842 
10,806 


73,443 


66,354  49,143 




1,365 
3,225 
3,249 

20,268 
1,650 


29, 757 


65  years' 
or  over. 


5, 067 
2,258 
4,383 


11,706 

1,290 
2,055 
3,921 
693 


7,959 


7,965 
3,807 
1,359 
1,332 
981 
10, 194 
4,428 


30, 066 


610 
1,257 
2,994 

8,610 
1,002 


14, 373 


a  The  years  of  life  as  used  in  this  table  means  three  times  the 
at  the  census  of  1901. 


number  of  occupied  males  enumerated 
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«..,.^^  iT  TTV  ntlE  TO  ALL  CAUSES  AMONG  OCCUPIED  MALES  IN  CERTAIN 
'^'■^"^  ^CuSmNSrEN'^LSrANP  WALES,  1900  TO  1002.  BY  AGE  GROUPS. 

,.0.  P..  II,  supplement  to  -  -»^^Sr '-^-^^ 


Occupation. 


Tool  and  instrument  makers  . 

Brass  workers  

Printers  


Total— Occupations  with  exposure  to 
metallic  dust  


Glass  workers  

Potters  •  -  — 

Paper  liangers  and  whitewasners. 
Lit^iographers  


Deaths  due  to  all  causes  in  each  age  group. 


15  to  19 
years. 


37 
64 
179 


280 


Total— Occupations  with  exposmo  to 
mineral  dust  


Cotton  manufacture  

Hosiery-mill  employees. 

Lace  makers  

Cordage  makers  

Paper  makers  

Cabinetmakers  

Wood  turners  


57 
51 
30 
8 


Total— Occupations  with  exposure  to 
vegetable  fiber  dust  


Furriers  

Hatters  

Silk  workers  

Woolen  and  worsted  mill  employees. 
C.'rpet  and  rug  makers  


Total— Occupations  with  exposure  to 
animal  and  mixed  fiber  dust  


146 

~288 
5 
16 
9 
32 
143 
31 


20  to  24 
years. 


53 
118 
278 


449 


59 
03 
75 
26 


524 


8 
19 
10 
86 

9 


132 


223 

358 
22 
12 
11 
28 

174 
58 


663 


25  to  34 
years. 


189 
194 
505 


35  to  44 
years. 


333 
274 
494 


136 
155 
120 
50 


461 

742 
46 
69 
20 
54 
379 
138 


1, 101 

173 
291 
313 
51 


1,438 


10 
41 
9 
152 
12 


224 


37 
87 
24 
292 
29 


469 


828 

949 
54 
70 
21 
50 
550 
225 


45  to  54 
years. 


481 

281 
507 


1,269 


55  to  64 
years. 


4S0 
241 
423 


1,144 


65  years 
or  over. 


218 
408 
387 
.  70 


1,919 


49 

103 
46 

392 
39 


629 


1,083 

1,209 
99 
60 
33 
56 
693 
394 


2, 534 


57 
125 

68 
568 

56 


183 
347 
333 
57 


920 

1, 160 
152 
88 
G9 
71 
700 
375 


2,605 


70 
116 
117 
752 

56 


874 


1,111 


510 
189 
384 


1,083 


154 
243 
283 
57 


737 

1,014 
503 
119 
141 
93 
846 
411 


3, 127 


55 
130 
322 
1,110 
117 


1,734 


850 
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[From  Part  11,  Supplement  to  the  Sixty-flfth  Annual  Ronnrt  nr  .h„  t>    ,  *  ^ 

 and  M^riages  r^Engfan^d^and  w\°li^^^^^  °'  «'rths,  Death., 


Occupation. 


Deaths  duo  to  consumption  in  each  age  group. 


Tool  and  instrument  makers 

Brass  workers  

Printers  


Total— Occupations  with  exposure  to 
metallic  dust 


Glass  workers 

Potters    

Paper  hangers  and  whitewashers 
Lithographers 


Cotton  manufacture  

Hosiery-mill  employees 

Lace  makers  

Cordage  makers 
Paper  makers 
Cabinetmakers 
Wood  turners 


Furriers 
Hatters 
Silk  workers 

Woolen  and  worsted  mill  employees 
Carpet  and  rug  makers 

Total— Occupations  with  exposure  to 
animal  and  mixed  fiber  dust 
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Table  IX  -MORTALITY  DUE  TO  OTHER  DISEASES  OF  THE  RESPIRATORY  SYSTEM 
AMONG 'occupied  MALES  IN  CERTAIN  OCCUPATIONS  IN  ENGLAND  AND  WALES, 
1900  TO  1902,  BY  AGE  GROUPS. 

IFrom'Part  II,  Supplement  to  the  Sixty-fifth  jVnnual  Report  of  the  Rogistrar-General  of  Births,  Deaths, 
'  ■  and  Marriages  in  England  and  Wales.] 


Occupation. 


Deaths  due  to  other  respiratory  diseases  in  each  age  group. 


15  to  19 
years. 


20  to  24 
years. 


25  to  34 
years. 


35  to  44 
years. 


45  to  54 
years. 


55  to  64 
years. 


Tool  and  instrument  makers. 

Brass  worlcers  

Printers  


4 
7 
20 


9 
12 
17 


Total — Occupations  with  exposure  to 
metallic  dust  


31 


38 


34 
20 
43 


49 
44 

GO 


100 
53 
62 


97 


153 


215 


Glass  workers  

Potters  

Paper  hangers  and  whitewashers . 
LiUiographers  


7 
10 
10 

1 


Total — Occupations  with  exposure  to 
mineral  dust  


17 


28 


Cotton  manufacture  

Hosiery-mill  employees. 

Lace  makers  

Cordage  makers  

Paper  makers  

Ca()inetmakers  

Wood  turners  


27 
1 


50 
1 
2 
3 
3 

20 
8 


Total — Occupations  with  exposure  to 
vegetable  fiber  dust  


53 


87 


Furriers  

Hatters  

Silk  workers  

Woolen  and  worsted  mill  employee  s . 
Carpet  and  rug  makers  ."  


3 
12 
1 


Total — Occupations  with  exposure  to 
animal  and  mixed  fiber  dust  


18 


13 


20 
19 
23 
7 


32 
66 
37 
6 


52 
139 
79 
6 


69 


141 


276 


110 
6 
3 
3 
7 
47 
16 


149 
6 
4 
2 
9 
72 
51 


247 
18 
7 
8 
14 
118 
68 


192 


293 


480 


42 
5 


9 
12 

7 
64 

4 


5 
31 


102 
7 


61 


96 


154 


63675— No.  '79—09- 


-15 
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'^n1''S,^T°^^^™  ^^'^'^  ^'^^  ^UE  TO  ALL  CAUSES  AMONG  OCCUPIED  MATFR  TM 

CERTAIN  OCCUPATIONS  IN  ENGLAND  AND  WALES,  1900  TO  1902,  BY  a  Je  GROUPS 

[From  Part  H,  Supplement  to  the  Slxty-flfth  Annual  Report  of  the  Registrar-General  of  Births  Deaths 

and  Jlarriages  m  England  and  Wales.]  j^hhis,  i^eains. 


Occupation. 


Tool  and  instrument  makers  

Brass  workers  

Printers  

Total— Occupations  with  exposure  to 
metallic  dust  

'  Glass  workers  

Potters  "!!!!!!!!!! 

Paper  hangers  and  Whitewaters.'. .  .  .  . 
Lithographers  

Total — Occupations  with  exposure  to 
mineral  dust  

Cotton  manufacture  

Hosiery-mill  employees  ! 

Lace  makers  . 

Cordage  makers  " 

Paper  makers  

Cabinetmakers  

Wood  turners  

Total — Occupations  with  exposure  to 
vegetable  fiber  dust  

Furriers  

Hatters  

Silk  workers  

Woolen  and  worsted  mill  employees  

Carpet  and  rug  makers  

Total — Occupations  with  exposure  to 
animal  and  mixed  fiber  dust  

All  occupied  males— England  and  Wales  


Death  rate  per  1,000  due  to  all  causes  In  each  age  group. 


15  to  19 
years. 

20  to  24 
years. 

25  to  34 
years. 

35  to  44 
years. 

45  to  54 
years. 

55  to  64 
years. 

65  years 
or  over. 

2.09 
2.22 
3. 19 

3.32 
5. 13 
6.03 

6.32 
5.86 
6.40 

13.65 
12.79 
10.19 

25.97 
20.90 
17.76 

42.05 
36.60 
30.76 

100.  05 
83.78 
87.01 

2.73 

6.28 

6.29 

11.68 

20.97 

36.03 

92.52 

a22 
2.62 

1  V> 
1.  OA 

1.55 

5.09 
3.68 

Q  AA 

5.36 

6.  74 
5.26 
4.  07 
5.62 

13. 14 
14.52 
11. 52 
8.41 

24. 14 
31.  64 
19. 18 
19.94 

41. 84 
54. 15 
32.  53 
30.84 

119.38 
118.25 
72. 18 
82.25 

2.35 

4.02 

5.24 

12.46 

23.74 

40.23 

92.  CO 

9  RSI 
Z>  Do 

1.00 
2.58 
2. 20 
3!  40 
2.  Gl 
1.94 

5.75 
2.69 

0.  1  0 

4.01 
3.73 

4.46 

5.  48 
5.39 
0.71 

5.02 
5.20 
6.23 

9. 61 
6.71 
8.38 

/.  4o 

6.66 
9.  84 
11.  69 

20.  46 
16.10 
11.68 
13. 03 
11. 05 
17.34 
24.98 

41. 15 
35.11 
32.56 
32.  49 
26.38 
30.05 
34.70 

127.  31 
132.12 
87.56 
105.  86 
94.80 
82.  99 
92.82 

2.59 

4.15 

5.49 

9.57 

19.08 

35.47 

10100 

3.72 
2.90 
2. 30 
2. 19 
2.89 

4.42 
6.19 
3. 27 
5.03 
5.19 

8.52 
6.70 
4.12 
5.18 
5.86 

12.  91 
11.44 
8.56 
8.90 
9.43 

20.02 
19.82 
17.90 
17. 14 
18.30 

51.28 
35.97 
30.  01 
37. 10 
33.  94 

107.  84 
103.42 
107.  55 
128.92 
110.  77 

2.38 

5.07 

5.56 

9. 48 

17.78 

37.33 

120. 04 

2.44 

4.41 

6.01 

10.22 

17.73 

31. 01 

88.39 
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TABLE  XI  -DEATH  RATE  PER  1,000  DUE  TO  CONSUMPTION  AMONG  OCCUPIED  MALES 
IN  CERTAIN  OCCUPATIONS  IN  ENGLAND  AND  WALES,  1900  TO  1902,  BY  AGE  GROUPS. 

[From  Part  H,  Supplement  to  the  Sixty-mth  jVnnual  Report  of  the  Registrar-General  of  Births,  Deaths, 

and  Marriages  in  England  and  Wales.] 


Death  rate  per  1,000  due  to  consumption  in  each  age  group. 


Occupation. 

15  to  19 
years. 

20  to  24 
years. 

25  to  34 
years. 

35  to  44 
years. 

46  to  54 
years. 

55  to  64 
years. 

65  years 
or  over. 

Tool  and  Instrument  makers  

Brass  workers  

0.17 
.49 
1.03 

1.57 
2.17 
3.41 

2.94 
2.93 
3.65 

5.90 
4.63 
4.86 

7. 13 
4.61 
4.27 

5. 26 
2.58 
3.42 

1. 97 
.44 
1.60 

Total — Occupations  with  exposure  to 

.73 

2.73 

3.33 

5.06 

5.22 

3. 91 

1.  54 

Glass  workers  

.66 
.02 
.41 
.77 

1.81 
1. 34 
1.06 
2.68 

2.  88 
2.00 
1.22 
2.70 

4.50 
3.  79 
3.98 
3. 13 

4.87 
7.14 
3.62 
4.27 

2. 97 
4.37 
4.01 
4.33 

Potters  

.97 
1.63 
1.4.4 

Paper  hangers  and  white  washers   

Littiographers  

Total — Occupations  with  e3cposure  to 
mineral  dust  

Cotton  manufacture  

.55 

1.  44 

2.01 

3.  96 

4.91 

3.  94 

1. 13 

.82 
.60 
1. 13 
.24 
.  54 
.69 
.63 

1.  65 

2.  35 
1. 12 
2. 09 
1. 29 
1. 65 
1. 54 

2.01 
2.46 
2. 84 
2.59 
1.  95 
2.18 
2.89 

2. 89 
2.48 

2.  39 
2.48 
2. 13 

3.  79 
3.79 

3.66 
4.23 
2.57 
L18 
1.78 
3.83 
6.52 

2.76* 

3.  47 
2.22 
3.  77 
1.  86 
,  2.71 
2.96 

2. 13 
.79 
.74 

LEO 
L02 
L86 
L3G 

Cordage  makers   

Cabmetmakers  

Wood  turners  

Total — Occupations  with  eiposiure  to 
vegetable  fiber  dust  

.75 

1.63 

2.18 

3. 16 

3.80 

2.  79 

1.63 

1.  77 
3.  47 
1.82 
2.38 
2.59 

3.46 
3.70 
2.40 
1.81 
1.41 

4.74 
4.11 
2. 05 
2. 25 
3. 14 

3.86 
4.  76 
3.  95 
2.84 
2.94 

7.33 
2. 17 
3.69 
2. 27 
2.42 

5.88 

Hatters  

.61 
.23 
.69 
.64 

Silk  workers  

Woolen  and  worsted  mill  employees  

Carpet  and  rug  makers   

Total — Occupations  with  exiMsiire  to 
animal  and  mixed  fiber  dust  

All  occupied  males — England  and  Wales 

2.00 
L86 
1.00 

.61 

2.  49 

2.20 

2.68 

3. 24 

2.65 

L  81 

.54 

1.  55 

2.03 

2.74 

3.  04 

2. 16 

Lll 
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Table  XH.-DEATH  RATE  PER  1,000  DUE  TO  OTHER  DISEASES  OF  THE  RESPIRATORY 
SYSTEM  AMONG  OCCUPIED  MALES  IN  CERTAIN  OCCUPATIONS  IN  ENGLAND  ANn 
WALES,  1900  TO  1902,  BY  AGE  GROUPS. 

[From  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar-General  of  Births  Deaths 

and  Marriages  m  England  and  Wales.]  -^"ikus, 


Occupation. 


Tool  and  instrument  makers. 

Brass  workers  

Printers  


Total — Occupations  with  exposure  to 
metallic  dust  


Glass  workers  

Potters  

Paper  hangers  and  whitewashers. 
Lithographers  


Total — Occupations  with  exposure  to 
mineral  dust  


Cotton  manufacture  . . . 
Hosiery-mill  employees. 

Lace  makers  

Cordage  makers  

Paper  makers  

Cabinetmakers  

Wood  turners  


Total — Occupations  with  exposure  to 
vegetable  fiber  dust  


Furriers  

Hatters  

Silk  workers  

V/ooIen  and  worsted  mill  employees. 
Carpet  and  rug  makers  


Total — Occupations  with  exposure  to 
animal  and  mixed  fiber  dust  


All  occupied  males — England  and  Wales. 


Death  rate  per  1,000  due  to  other  respiratory  diseases  In 
each  age  group. 


15  to  19 
years. 


0.23 
.24 
.36 


.30 

T28 
.46 
.15 


.27 


.25 
.20 


.32 
.31 
.31 


.26 


.93 


.31 
.32 


.32 


.24 


20  to  24 
years. 


0.50 
.52 
.37 


.45 

.60 
.58 
.46 
.21 


.50 


.00 
.26 
.45 
.57 
.43 
.43 
.62 


.54 


1.32 
.30 


.23 
.43 


.29 


.48 


25  to  34 
years. 


1.14 
.00 
.55 


.69 

.99 
.04 
.78 
.79 


78 


.81 
.70 
.34 
.97 
.65 
.64 
.72 


.73 


.92 
.77 


.75 
1. 01 


.72 


.77 


35  to  44 
years. 


2. 01 
2.05 
1.24 


L62 

2.43 
3.29 
1. 36 
.99 


.12 


1. 51 
.75 
.48 
.71 
1.20 
1.29 
2.65 


1.46 


2.37 
1.33 
1. 30 
1.45 
.97 


1.45 


45  to  54 
years. 


5.40 
3. 94 
2.17 


3. 55 

5. 76 
10.  78 
3.91 
1. 71 


6.05 


4.18 
2. 93 

1.  64 
3.16 

2.  76 
2.  95 
4.31 


3.61 


1.76 
4. 92 
2.  37 
3.08 
2.29 


3.13 


1.66 


3. 32 


55  to  64 
years. 


10.42 
9.42 
5.16 


7.94 

10.75 
23. 10 
8.89 
4  33 


12.86 


9.80 
6.01 
7. 77 
8.95 
4.83 
7.27 
8.  61 


8.33 


11.  72 
10.85 
3.69 
6.46 
9.09 


7.02 


6.54 


MOKTALITY  FBOM  CONSUMPTION  IN  DUSTY  TRADES. 


■  TABLE  ^III  -DEATHS  DUE  TO  ALL  CAUSES  AMONG  OCCUPIED  MALES  IN  CERTAIN 
TABLE  ^»**^j,^,^,jQj^g       ^jjE  UNITED  STATES,  1897  TO  1906,  BY  AGE  GROUPS. 

[From  tUo  experience  of  an  industrial  insurance  company.] 


Occupation. 


Grinders  

Polishers  

Tool  and  instrument  malcors  

Jewelers  

Gold-leaf  mailers  

Brass  workers  :  

Printers  ■  

Compositors  

Engravers  

Total— Occupations  with  exposure  to 
metallic  dust  

Stone  worliers  

Marble  workers  

Glass  blowers  

Glass  cutters  

Potters  - . 

Cement  workers  

Plasterers  

Paper  hangers  

Foundrymen  and  molders  

Core  makers  

Lithographers  

Total— Occupations  with  exposure  to 
mineral  dust  

Spinners  

Weavers  

Hosiery  and  knitting  mill  employees  

Rope  makers  

Paper  makers  

Cabinetmakers  

Wood  turners  

Wood  carvers  

Total — Occupations  with  exposure  to 
vegetable  fiber  dust  

Furriers  and  taxidermists  

Hatters  

Silk-mill  employees  

Woolen  and  worsted  mill  employees  

Carpet  and  rug  makers  

Upholsterers  

Mattress  makers  

Total— Occupations  with  exposure  to 
animal  and  mixed  fiber  dust  


Deaths  due  to  all  causes  in  each  age  group. 


15  years 

15  to  24 

25  to  34 

35  to  44 

45  to  54 

55  to  64 

65  years 

or  over. 

years. 

years. 

years. 

years. 

years. 

or  over. 

128 

7 

24 

38 

30 

20 

9 

279 

48 

75 

68 

48 

19 

21 

303 

40 

59 

68 

56 

32 

48 

403 

60 

74 

50 

59 

77 

83 

25 

2 

8 

4 

3 

2 

6 

414 

66 

112 

91 

58 

54 

33 

1,590 

344 

439 

346 

211 

142 

108 

168 

21 

54 

32 

19 

33 

9 

192 

31 

47 

42 

34 

19 

19 

3,502 

619 

892 

739 

518 

398 

336 

858 

21 

114 

172 

232 

199 

120 

200 

3 

30 

40 

46 

50 

31 

282 

24 

78 

59 

55 

26 

40 

116 

■  26 

30 

27 

20 

8 

5 

384 

46 

68 

84 

78 

72 

36 

88 

10 

12 

19 

15 

19 

13 

577 

25 

78 

107 

127 

121 

119 

319 

33 

96 

74 

55 

34 

27 

1,397 

122 

228 

300 

292 

239 

216 

162 

66 

42 

25 

9 

9 

11 

160 

37 

45 

29 

21 

18 

10 

4,543 

413 

821 

936 

950 

795 

628 

189 

28 

38 

36 

27 

37 

23 

915 

108 

174 

155 

144 

137 

197 

65 

23 

22 

7 

9 

3 

1 

109 

12 

18 

17 

18 

24 

20 

115 

13 

28 

18 

15 

23 

18 

817 

39 

61 

82 

136 

197 

302 

127 

10 

8 

17 

24 

33 

35 

123 

11 

20 

23 

31 

21 

17 

2,460 

244 

369 

355 

404 

475 

613 

105 

3 

18 

30 

13 

24 

17 

832 

78 

175 

185 

127 

135 

132 

295 

82 

61 

55 

31 

37 

29 

106 

20 

16 

14 

19 

24 

13 

155 

17 

22 

17 

24 

34 

41 

381 

39 

65 

79 

73 

62 

63 

41 

9 

7 

11 

6 

8 

1 

1,915 

248 

364 

391 

292 

324 

296 

856 


BULLETIN  OF  THE  BUBEAU  OF  LABOR. 


[From  tho  oxpcrienoo  of  an  industrial  ijisurance  company.] 


Occupation. 


Grinders  

Polislaors  

Tool  and  instrument  makers 

Jowoiers  

Gold-leaf  makers  .  .  . 

Brass  workers  [, 

Printers  

Compositors  

Engravers  


Deaths  due  to  consumption  in  each  age  group. 


15  years 
or  over. 


Total— Occupations  with  exposure  to 
metallic  dust  


Stone  workers  

Marble  worlcers  

Glass  blowers  

Glass  cutters  

Potters  

Cement  workers  

Plasterers  

Paper  hangers  

Foundrymen  and  molders. 

Core  makers  

Lithographers  


Total— Occupations  with  exposure  to 
mineral  dust  


Spinners  

weavers  , 

Hosiery  and  knitting  mill  employees . 

Rope  makers  

Paper  makers  

Cabinetmakers  

Wood  turners  

Wood  carvers  


Total — OccupatioBS  with  exposure  to 
vegetable  fiber  dust  


Furriers  and  taxidermists  

Hatters  

Silk-mill  employees  

Woolen  and  worsted  mill  employees . 

Carpet  and  rug  makers  

XJpuoisterers  

Mattress  makers  


Total — Occupations  with  exposm'e  to 
animal  and  mixed  fiber  dust  


G3 
108 
101 
113 
7 
161 
C13 
59 
G7 


1,292 

302 
56 
85 
40 
127 
17 
136 
107 
311 
48 
70 


1,299 

56 
254 
24 
28 
34 
162 
25 
27 


610 


34 
278 
106 

26 

37 
118 

16 


615 


15  to  24 
years. 


4 

22 
13 
24 
1 
39 
167 
6 
12 


288 
10 


11 
7 
11 
1 
7 
14 
29 
20 
21 


25  to  34 
years. 


131 

13 
43 
5 
6 
6 
14 
7 
3 


97 

1 
42 
28 

7 

9 
15 

4 


106 


17 
42 
35 
44 
4 
56 
247 
36 
29 


35  to  44 
years. 


510 

60 
15 
44 
14 
36 
3 
35 
47 
92 
17 
28 


391 

19 
93 
15 

9 
15 
34 

5 


24 
29 
24 
22 
2 
41 
140 
12 
19 


313 

82 
16 
15 
11 
37 

4 
38 
33 
82 

9 
13 


199 

T 

97 
32 

7 
10 
38 

3 


194 


340 

1l6 
59 
2 
7 
7 
40 
3 


45  to  54 
years. 


143 

19 
84 
33 
5 
6 
38 
4 


189 


121 

91 
16 
11 

5 
22 

6 
35 

8 
65 

1 

5 


265 


94 

4 
34 
7 
4 
5 
18 
2 


74 


55  to  64 
years. 
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a.  PER  CENT  OF  DEATHS  DUE  TO  CONSUMPTION  AMONG  OCCUPIED  MALES 

TABLE  XV.-PER  CENl^Or  DEA^^^^j^^g^        ^0  1906,  BY  AGE  GBOUPS. 

[From  the  experience  of  an  Industrial  insurance  company.] 


Occupation. 


Grinders  

Polisliers  

Tool  and  instrument  malcers  

Jewelers  

Gold-leaf  makers  

Brass  worJcers  

Printers  

Compositors  

Engravers  

Total— Occupations  -with  exposure  to 
metallic  dust  

Stone  workers  

Marble  workers  

Glass  blowers  

Glass  cutters  

Potters  

Cement  workers  

Plasterers  

Paper  hangers  

Foundrymen  and  molders  

C^re  makers  

Lithographers  

Total— Occupations  with  exposure  to 
mineral  dust  

Spinners  

Weavers  

Hosiery  and  knitting  mill  employees  

Rope  makers  

Paper  makers  

Cabinetmakers  

Wood  turners  

Wood  carvers  

Total— Occupations  with  exposure  to 
vegetable  liber  dust  

Furriers  and  taxidermists  

Hatters  

Silkmill  employees  

Woolen  and  worsted  mill  employees  

Carpet  and  rug  makers  

Upholsterers  

Mattress  makers  

Total — Occupations  with  exposure  to 
animal  and  mixed  fiber  dust  


Per  cent  of  deaths  due  to  consumption  in  each  age  group. 


15 
years 


49.2 
38.7 
33.3 
28.0 
28.0 
38.9 
38.6 
35.1 
34.9 


36.9 


35:2 
28.0 
30.1 
34.5 
33.1 
19.3 
23.  G 
33.5 
22.3 
29.6 
43.8 


28.6 


29.6 
27.8 
36.9 
25.7 
29.6 
19.8 
19.7 
22.0 


24.8 


32.4 
33.4 
35.9 
24.5 
23.9 
31.0 
39.0 


32.1 


15  to  24 
years. 


57.1 
45.8 
32.5 
40.0 
50.0 
59.1 
48.6 
28.6 
38.7 


46.5 


47.6 


25  to  34 
years. 


70.8 
56.0 
59.3 
59.5 
50.0 
50.0 
56.3 
66.7 
61.7 


35  to  44 
years. 


57.2 


45.8 
26.9 
23.9 
10.0 
28.0 
42.4 
23.8 
30.3 
56.8 


31.7 


46.4 
39.8 
21.7 
50.0 
46.2 
35.9 
70.0 
27.3 


39.8 


33.3 
53.8 
34.1 
35.0 
52.9 
38.5 
44.4 


42.7 


52.6 
50.0 
56.4 
46.7 
52.9 
25.0 
44.9 
49.0 
40.4 
40.5 
62.2 


47.6 


50.0 
53.4 
68.2 
50.0 
53.6 
55.7 
62.5 
45.0 


53.9 


38.9 
55.4 
52.5 
43.8 
45.5 
58.5 
42.9 


53.3 


63.2 
42.6 
35.3 
44.0 
50.0 
45.1 
40.5 
37.5 
45.2 


42.4 


47.7 
40.0 
25.4 
40.7 
44.0 
21.1 
35.5 
44.6 
27.3 
36.0 
44.8 


36.3 


44.4 
38. 1 
28.6 
41.2 
38.9 
48.8 
17.6 
39.1 


45  to  54 
years. 


40.0 
22.9 
37.5 
22.0 


24.1 
19.9 
1.5.8 
14.7 


23.4 


55  to  64 
years. 


39.2 
34.8 
20.0 
25.0 
28.2 
40.0 
27.6 
14.5 
22.3 
11.1 
23.8 


27.9 


25.9 
25.7 
22.2 
33.3 
13.3 
22.8 
16.7 
16.1 


40.3 


63.3 
45.4 
60.0 
35.7 
35.3 
48.1 
36.4 


48.3 


23.3 


30.8 
26.7 
22.6 
21.1 
20.8 
24.7 
40.0 


25.3 


25.0 
21.1 
12.5 
9.1 


20.4 
9.2 
3.0 

10.5 


11.8 


26.1 
14.0 
3.8 
12.5 
19.4 
15.8 
13.2 
11.8 
11.3 
11.1 
16.7 


16.2 


2.7 
10.9 


13.0 
14.7 
15.2 
4.8 


n.4 


8.3 
14.8 
10.8 
12.5 
11.8 

4.8 
37.5 


12.0 
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Ocoupatlon. 


Grinders  

Polishers  

Tool  and  instrument 

makers  

Jewelers  ] . 

Gold  leaf  makers  

Brass  workers  

Printers  

Compositors  ..... 

Engravers  


Total  —  Occu- 
pations with 
exposure  to 
metallic  dust 

Stone  workers  

Marble  workers  

Glass  blowers  

Glass  cutters  

Potters  

Cement  workers  

Plasterers  

Paper  hangers  

Foundrymen  and 

molders  

Core  makers  

Lithographers  


Total  —  Occu- 
pations with 
exposiu'e  to 
mineral  dust 

Spinners  

Weavers  

Hosiery  and  knitting 

mill  employees  

Rope  makers  

Paper  makers  

Cabinetmakers  

Wood  turners  

Wood  carvers  


Total  —  Occu- 
pations with 
exposure  to 
vegetable  fi- 
ber dust  


taxi- 


Furriers  and 

dermists  

Hatters  , 

Silk-mill  employees. 
Woolen  and  worsted 

mill  employees  

Carpet   and  rug 

makers  

Upholsterers  

Mattress  makers  


Total  —  Occu- 
pations with 
exposure  to 
animal  and 
mixed  fiber 
dust  


Deaths  due  to  respiratory  diseases  other  than 


consumption. 


Number  due  to— 


All 
respi- 
ratory 

di- 
seases. 


Asth- 
ma. 


22 

3 

35 

2 

39 

4 

49 

2 

5 

51 

2 

221 

9 

25 

1 

22 

1 

469 

1G2 
30 
20 
15 
57 
8 
93 
38 

277 
28 
22 


24 

13 
3 
1 
1 

18 
1 
5 


14 


762 

28 
119 

3 
9 
10 
120 
21 
16 


56 


320 


17 
97 
33 

17 

26 
46 
6 


14 
3 
2 


Bron- 
chitis. 

Pneu- 
monia. 

Other 
respi- 
ratory 

di- 
seases. 

2 

15 

2 

3 

25 

5 

5 

25 

5 

8 

37 

2 

3 

2 

1 

36 

12 

19 

109 

24 

19 

5 

18 

3 

12 
1 

14 
3 

21 
1 

3 


347 

~95 
26 
17 
12 
21 
5 

67 
30 

211 
24 
18 


34 


242 


17 


41 


520 

It" 

78 

1 

6 
9 

75 

11 
9 


60 

24 
3 
6 
2 
6 
1 
7 
5 

31 
3 
1 


Per  cent  of  deaths  from  aU  causes. 


89 

5 
13 


200 


9 
71 
21 


16 
33 


27 


45 


All 
respi- 
ratory 

dis- 
eases. 


17.2 
12.0 

12.9 
12.2 
20.0 
12.3 
13.9 
14.9 
11.5 


13.4 

18.9 
18.0 

9.2 
12.9 
14.9 

9.0 
10.1 
11.9 

19.8 
17.3 
13.8 


16.8 

14.8 
13.0 

4.6 
8.2 
8.7 
14.7 
16.5 
13.0 


164 


34 


13.3 


16.2 
11.7 
11.2 

16.0 

16.7 
12.1 
14.0 


Asth- 
ma. 


2.3 
.7 

1.3 
.5 


Bron- 
chitis. 


.5 
.6 
.6 
.5 


1.6 
1.1 

1.7 
2.0 


.2 

1.2 


Pneu- 
monia. 


11.7 
9.0 

8.2 

9.2 
12.0 

8.7 
10.6 
11.3 

9.4 


Other 
respi- 
ratory 

di- 
seases. 


1.5 
1.5 
.4 
.9 
4.7 
1.1 


1.0 


1.2 

2.1 
1.1 


1.7 
2.4 

1.6 


1.1 

3.5 
2.0 
.7 


3.1 
1.1 
2.4 
.9 

1.5 
.6 
1.9 


11.1 
13:0 

6.0 
10.3 

5.5 

5.7 
11.0 

9.4 

15.1 
14.8 
11.3 


2.0 

TT 
2.0 


1.8 
.9 
1.7 
1.6 
1.6 


1.4 


.5 
.7 


4.7 
1.9 


12.7 


1.7 


4.8 
1.5 
1.0 

1.9 

1.9 
.5 


11.6 

ITo 

8.5 

1.5 

5.5 
7.8 
9.2 
8.6 
7.3 


1.4 


8.4 


8.0 
8.5 
7.1 

7.5 

10.3 
8.7 
14.6 


1.6 
1.8 

1.7 
.5 

8.0 
2.9 
1.5 
3.0 
1.6 


1.7 


2.8 
1.5 
2.1 
1.7 
1.6 
1.1 
1.2 
1.6 

2.2 
1.9 
.6 


2.0 


2.6 
1.4 


3.1 


2.1 
3.9 
2.5 


1.8 


2.8 
1.2 
2.4 

1.9 

2.6 
2.  1 
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m/^   ATT   rMTtlF!?    TO  CONSUMPTION,  AND  TO  OTHER 

^SS'J-0lfv"'.™  ri°0.rHf.K^  H.a,ST„«,0.  ....  or  THE 
SmtS  STATES,  M.  TO  IM.  BY  AOE  GEOUrS. 


Ago  at  death. 


15  to  24  years... 
25  to  34  years... 
35  to  44 years... 
45  to  54  years... 
55  to  64  years... 
65  years  or  over. 


Deaths  duo 
to  all 
causes. 


Total. 


134,700 
186,530 
205,930 
205, 497 
218,151 
435,228 


1,386,036 


Deaths  due  to 
consumption. 

Deaths  due  to  other 
respiratory  diseases. 

Number. 

Per  cent 
of  deaths 
due  to  all 
causes. 

Number. 

Per  cent 
of  deaths 
due  to  all 
causes. 

37,495 
58,424 
48,500 
30,781 
17,707 
11,949 

27.8 
31.3 
23.6 
15.0 
8.1 
2.7 

13,010 
20,298 
25,655 
25,869 
20,575 
50,003 

9.7 
10.9 
12.5 
12.6 
12.2 
11.6 

204,856 

14.8 

162,010 

11.7 
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CHARITY  RELIEF  AND  WAGE  EARNINGS. 

BY  S.  E.  FOKMAN. 

INTRODUCTION. 

first  given  to  the  a,ms  and  methods  of  the  Associated  Charities 
Tho^  aims  and  methods  have  been  reeenUy  formulated  as  follows 

*  To  bring  about  the  adequate  treatment  of  each  needy  individ,,,! 
and  rS,.r"  "  "^'O""'"  -d'^tand^Ke  neet 

2.  To  promote  cooperation  between  all  the  pliilanthronic  forces 
the  iDublic  and  private  charities,- the  churches,  mun  ch,al 
and  benevolent  individuals  of  the  commun  ty,  in Tder  that  S 
efficieiicy  of  all  may  be  increased  and  each  enibled  to  do  ts  own 

best  work  m  its  own  best  way. 

nrf;  J?.''^*'''''  ^"^^  administer  material  aid  where  necessary,  endeav- 
o  mg  to  secure  the  assistance  from  appropriate  organizat  ons  and 
individuals,  and  not  to  interfere  with  or  Unnecessarily  decrease  n 

4.  To  enhst,  organize,  and  direct  volunteer  workers,  including 
division  conference  members,  friendly  visitors,  savings  collectors, 
conductors  of  outmg  parties,  office  assistants,  and  helpers  in  other 

5.  To  prevent  pauperism  and  dependence,  to  discourage  be^o-inff 
and  the  giving  of  alms  without  adequate  investigation,  to  expose 
deliberate  imposture  or  fraud,  to  not  merely  palliate  distress  but  to 
relieve  it  permanently,  and  m  every  case  to  develop  all  the  possibili- 
ties of  self-help. 

6.  To  improve  home  life,  develop  character,  and  elevate  the  stand- 
ards of  life,  to  prevent  children  from  growing  up  as  paupers,  and  to 
aid  needy  families  in  securing  for  ruptured  and  deformed  children 
such  treatment  as  will  prevent  permanent  disabilities  and  depend- 
encp.. 


ence. 
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MORTALITY  FROM  RESPIRATORY  DISEASES  IN  DUSTY 

TRADES. 

CHAPTER  I.— GENERAL  INTRODUCTION. 

The  administrative  control  of  tuberculosis  in  American  States  and 
cities  Ras  heretofore  been  concentrated  chiefly  upon  legislative  enact- 
ments, and  their  enforcement,  for  the  registration  of  existing  cases, 
the  voluntary  or  compulsory  segregation  and  detention  of  tubercu- 
losis patients,  the  establishment  of  Federal,  State,  county,  and  mu- 
nicipal tuberculosis  sanatoriums,  and  the  enforcement  of  sanitary 
ordinances  against  indiscriminate  expectoration  in  public  places.  Some 
progress  has  been  made  in  the  dii-ection  of  labor  legislation  aiming 
at  the  control  of  tiiljerculosis  in  industry,  principally  in  the  so-called 
dusty  trades,  but  the  results  have  been  far  from  satisfactory,  chiefly 
because  of  an  inadequate  realization  of  the  seriousness  of  the  situa- 
tion. The  statistical  evidence  that  certain  trades  or  occupations  are 
distinctly  more  unfavorable  to  health  and  longevity  than  others  is  so 
entirely  conclusive  that  no  additional  proof  seems  to  be  necessary  to 
reemphasize  the  earlier  conviction  that  the  State  regulation  of  indus- 
try with  sjDecial  reference  to  the  dusty  trades  and  tuberculosis  is  a 
National  and  State  labor  problem  of  the  first  order  in  practical  im- 
portance, yet  there  continues  to  i^revail  a  lamentable  degree  of  apatliy 
and  indifference  to  the  urgency  of  necessary  changes  and  ref  oi^ms.^ 

THE  DECLINE  OF  TUBERCULOSIS. 

The  mortality  from  tuberculosis,  it  is  true,  has  gradually  declined 
from  an  average  rate  of  32  per  10,000  for  lai'ge  American  cities  for 
the  five  years  ending  with  1884,  to  16.1  per  10,000  for  the  five  yeai's 

» Especially  susgcstiTe  as  regards  moaern  eEEorts  In  I'lie  direction  oi  aclministrtiti  v« 
control  of  the  dusty  trades  are  "  The  Labor  Law  and  the  Industrial  Code,"  of  the  New 
\'ork  State  Department  of  Lahor,  Allinny,  191 G  ;  "The  Sanitary  and  Engineering  Indus- 
trial W:nndards,"  published  by  the  Department  oi  Labor  of  the  State  of  New  .lorsey, 
1010 ;  Special  Bulletin  No.  82  of  the  Department  of  Labor  of  the  State  of  New  Yorli 
on  "floods  for  Removing  Dust,  Fumes,  and  Gases,"  and  the  extended  discussion  ol 
dusty  occupations  in  the  annual  report  of  Iho  Department  of  Labor  of  the  Btiitc  ol 
New  Jersey,  for  1916,  Trenton,  N.  J.,  1017. 
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ending  with  1914.  This  reduction  in  the  death  rate  has,  however  only 
to  a  hmited  degree  afFected  the  persons  most  seriously  concer^ied- 
the  workmen  and  workwomen  employed  in  the  so-called  dusty  trades 
On  the  basis  of  a  conservative  estimate  it  appears  that  of  the  44,130  000 
American  wage  earners  of  both  sexes,  approximately  4,000,000:  or 
9.06  per  cent,  work  under  conditions  more  or  less  detrimental  to  health 
and  life  on  account  of  atmospheric  pollution  or  the  relatively  excessive 
presence  of  atmospheric  impurities  predisposing  to,  or  accelerating 
the  relative  frequency  of,  tuberculous  and  nontuberculous  respiratory 
diseases. 

WAGE  EARNERS  IN  DUSTY  TRADES. 

Table  1  presents  the  details  of  this  estimate  for  the  seven  recognized 
branches  of  industry  more  or  less  exposing  to  health-injurious  dust 
and  fumes. 


Table  l.-AMERICAN  WAGE  EARNERS  EMPLOYED  IN  DUSTY  INDUSTRIES  TRADES 

AND  OCCUPATIONS.  '  ' 

[Compiled  from  Report  of  Bureau  of  the  Census  on  Occupation  Statistics,  1910.  For 
occupations  included,  see  pp.  46-50.] 


Trade  group. 

Males. 

Females. 

Number. 

Per  cent. 

Number. 

Per  cent. 

1.  Metallic  dust  

258,454 
514, 693 
844, 897 
336, 323 
183, 937 
531, 911 
594,285 

7.9 
15.8 
25.9 
10.3 

5.6 
16.3 
18.2 

33, 255 
15, 332 
550 
296, 135 
149, 2G2 
177,545 
1,399 

4.9 
2.3 
.1 
44.0 
22.2 
26.4 
.2 

2.  Mineral  dust  

4.  Vegetable  fiber  dust  

5.  Animal  and  mixed  fiber  dust  

7.  Mixed  organic  and- inorganio  (public)  dusts  

3,264,500 

100.0 

673, 478 

100.0 

This  formidable  array  of  employments  with  exposure,  more  or  less, 
to  health-injurious  conditions,  attributable  chiefly  to  the  single  factor 
of  dust  in  its  varied  forms,  suggests  the  practical  importance  of 
consideration,  by  those  qualified,  not  only  of  the  evidence  itself,  but 
also  of  the  methods  and  means  by  which  a  truly  deplorable  situation 
can  be  brought  effectively  under  administrative  control.^ 


1  It  has  been  pointed  out  In  this  connection  that  the  "  importance  of  dust  of  various 
kinds  as  a  causative  factor  in  respiratory  diseases  is  being  borne  in  upon  us  with  greater 
weight.  Heim  and  Agasse-Lafont  (Arch.  rjcn.  de  mcd.,  1914),  after  reviewing  the  various 
ill  effects  of  Industrial  dusts,  came  to  the  conclusion  that  the  classification  should  not 
rest  upon  the  oi-igin  of  the  dust,  but  rather  upon  the  nature  of  its  harmful  influence. 
They  recognize  dusts  of  an  active  and  of  a  passive  nature.  The  effects  of  the  first  are 
toxic,  predisposing  or  infectious,  while  tlio  dusts  acting  passively  act  by  their  mere 
presence  as  foreign  bodies  upon  the  surfaces  of  the  respiratory  system.  These  passively 
acting  materials  may  bo  of  soft  or  hard  consistency.  The  latter  are  more  effective 
In  bringing  about  the  common  chronic  pneumoconiosis.  They  point  out  that  the  active 
agents  are  by  far  the  most  important  in  bringing  about  the  acute  respiratory  diseases  of 
which  pneumonia  and  acute  bronchitis  are  the  most  frequent.  Thoy  do  not  follow  the 
chronic  lesions  resulting  from  passive  agents  to  a  conclusion  to  Illustrate  the  increased 
predisposition  of  the  damaged  tissues  to  other  secondary  processes." 


GENEEAL  INTRODUCTION. 


13 


RELATION  OF  ATMOSPHERE  TO  LIFE  AND  HEALTH. 

The  relation  of  the  atmosphere  to  human  life  and  health  has  been 
made  the  subject  of  numerous  scientific  investigations.  For  a  num- 
ber of  yeai-s  prize  essays  have  been  published  by  the  Hodgkms  Fund 
of  the  Smithsonian  Institution,  established  for  the  purpose  of  in- 
creasing human  knowledge  regarding  a  problem  of  great  practical 
and  every-day  importance.  In  1896,  through  the  medium  of  the 
fund,  there  was  published  an  essay  by  Francis  Albert  Rollo  Russell 
on  "The  atmosphere  in  relation  to  human  life  and  health,"^  in 
^Yhich,  among  other  basic  facts,  the  following  is  laid  down  as  a 
prerequisite  for  the  rational  understanding  of  the  scientific  ques- 
tions involved  in  a  consideration  of  the  atmospheric  influence  on 
health  and  longevity : 

The  average  volume  of  air  breathed  in  at  each  breath  is  about  30 
cubic  inches,  and  the  volume  of  air  which  may  be  breathed  in  by 
an  effort,  and  by  expanding  the  chest,  is  about  130  cubic  inches,  or 
about  four  times  as  much.  After  a  very  full  inspiration  about  230 
cubic  inches  can  be  expired  by  a  man  of  average  height  and  in  good 
health.  The  total  capacity  of  the  lungs,  however,  is  much  more  than 
this— about  330  cubic  inches.  Thus  in  ordinary  quiet  breathing  we 
only  fill  about  one-tenth  of  the  available  air  space  of  the  lungs. 
After  every  outbreath,  or  expiration,  a  quantity  of  air  is  left  in  the 
lungs.  Tliis  residual  air  amounts  to  about  100  cubic  inches.  An 
adult  at  rest  breathes  about  686,000  cubic  inches  in  the  course  of  24 
hours;  a  laborer  at  full  work,  about  1,586,900  cubic  inches — mai'e  than 
double.  The  amount  of  air  passing  into  the  lungs  per  diem  has  been 
estimated  at  400  cubic  feet  in  a  state  of  rest,  600  in  exercise,  1,000  in 
severe  exertion.  The  number  of  air  cells  in  the  lungs  is  estimated 
at  5,000,000  or  6,000,000  and  their  surface  at  about  20  square  feet. 
The  epithelium  or  membranous  film  between  the  blood  and  air  is 
exceedingly  thin,  and  in  many  parts  the  capillaries  are  exposed,  in 
the  dividing  walls  of  cells,  to  air  on  both  sides.  The  weight  of  air 
inhaled  in  the  course  of  the  day  is  seven'  or  eight  times  that  of  the 
food  eaten.  The  mechanical  work  of  breathing  represents  energy 
expressed  by  the  lifting  of  21  tons  1  foot  in  24  hours.  From  every 
volume  of  air  inspired  about  4^  per  cent  of  oxygen  is  abstracted,  and 
a  somewhat  smaller  quantity  of  carbonic  acid  gas  is  at  the  same  time 
added  to  the  expired  air.^ 

PRACTICAL  IMPORTANCE  OF  ATMOSPHERIC  PURITY. 

The  foregoing  extract  emphasizes  the  importance  of  atmospheric 
purity  under  working  conditions,  since,  as  said  in  the  statement 
(juoted,  the  amount  of  air  passing  into  the  lungs  in  24  hours  in  a 
state  of  rest  is  about  400  cubic  feet,  in  normal  exercise  600,  and  in 

1  See  also  in  this  connection  "  The  atmosphere  In  Its  relation  to  the  human  mechanism," 
by  R.  C.  Holcomb,  surgeon,  U.  S.  Navy,  In  V.  S.  Naval  Medical  Bulletin,  vol.  10,  No.  3, 
Washington,  1916. 

"  Sec  also  an  article  in  the  Scientific  American  Supplement,  July  1,  1910,  on  "  Modern 
air,"  by  Prof.  John  F,  Norton,  Ph.  D. 
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severe  exertion  1,000.  Considering  this  fact  in  connection  with  con- 
ditions of  work  m  metal  mining,  for  illustration,  brings  ou  ^  , 
starthng  way  the  strikingly  injurious  effect  of  the  continuous  ilw 
hon  of  air  grossly  polluted  by  minute  particles  of  mineral  and  meSnc 
dust,  aside  from  gaseous  impurities  which,  under  given  conditions 
may  add  materially  to  the  health-injurious  results  of  dust  exposure 
As  observed  m  the  same  essay,  « The  deficiency  of  oxygen  and 
excess  of  carbonic  acid,  which  are  common  to  nearly  aU  living  rooms 
schocxls,  churches,  theaters,  and  workshops  where  many  persons  a'l^ 
gathered,  are  very  favorable  not  only  to  the  spread  of  various  infec- 
tious diseases,  but  to  the  maintenance  of  a  number  of  minor  ailments- 
and  where  the  exposure  to  foul  air  is  prolonged,  as  in  workshops^ 
offices,  and  mills,  to  a  continued  depression  of  vitality."  In  the  same 
connection  it  is  pointed  out  that  the  normal  requirement  is  the  supply 
of  about  3,000  cubic  feet  of  fresh  air  per  head  per  hour,  which,  it  is 
safe  to  maintain,  is  rarely  met  with  in  any  of  the  dusty  trades  in 
which  the  mortality  from  tuberculosis  materially  exceeds  the  average 
for  out-of-door  occupations.* 

AIR  CONTAMINATION  AND  DISEASE  RESISTANCE. 

Aside  from  atmospheric  impurities  of  an  inorganic  nature,  of  which 
dust  in  the  more  restricted  sense  of  the  term  is  chiefly  constituted,  the 
air  is  frequently  contaminated  by  living  germs,  the  microbes,  bac- 
teria, fungi,  and  molds,  which  may,  or  may  not  be,  of  a  pathogenetic, 
or  disease-producing,  nature.  Experiments  have  conclusively  proved 
tha,t  microbes  are  much  more  abundant  in  the  town  than  in  the 
country,  and,  as  a  general  rule,  they  are  more  frequently  present  in 
dwellings  and  workshops  than  immediately  outside  of  the  habitations 
or  buildings  concerned.  Most  of  the  germs  and  spores  which  are 
inhaled  are  not  directly  injurious,  as  far  as  known,  but  there  are 
reasons  for  believing  that  the  vitality  is  always  reduced  by  a  con- 
taminated atmosphere,  irrespective  of  the  nature  of  the  inorganic  or 
organic  impurities.  Eussell,  in  his  discussion  of  "  The  atmosphere 
in  relation  to  human  life  and  health,"  concludes  that — 

Many  severe  forms  of  disease,  especially  of  the  respiratory  organs, 
are  caused  by  the  dust  inhaled  in  various  trades  and  occupations. 
These  are  generally  proportionate  to  the  sharpness  and  angularity  of 
the  dust  and  its  quantity.  Coal  dust  is  among  the  least  harmful. 
Among  lead  miners,  bronchitis  and  lead  poisoning ;  in  copper  mines, 
gastric  disorders ;  in  pottery  works,  in  stonecutting,  steel  grinding,  in 
flax  and  cotton  factories,  in  shoddy  works,  and  in  metal  polishing, 
king  diseases  are  common,  and  the  death  rate  is  high.    Thus  the 


*  See  a  paper  by  Miller  and  Cocks  on  "  ECPects  of  clianges  in  atmospberic  conditions  npou 
tbe  upper  respiratory  tract,"  in  Transactions  of  American  Ciimatolojjical  and  Cliniial 
Association,  1015. 
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ra<5rtality  of  file  makers  was  300,  compared  with  108,  that  of  gai- 
d^  ers;  of  earthenware  makers  314,  compared  with  139,  th«";  «f 
oTocers;  of  cutlers  and  scissors  makers  229,  compared  with  129  that 
Sf  paper  makers.  The  dust  of  soft  woods  and  of  flour  seems  to  have 
little  bad  effect.  As  regards  phthisis  and  lung  diseases  the  figures  of 
several  trades  are  as  follows,  when  compared  with  fishermen,  100: 
Carpenters,  170;  bakers,  201;  cotton  workers,  274;  file  makers,  oJf. 
c;tone  and  slate  quarrymen,  294;  pottery  makers,  565 ;  northern  coa 
miners  166  The  injuriousness  of  the  dust  in  cotton  mills  is  increased 
by  the  use  of  mineral  substances  for  sizing.  /The  mortality  of  cutlers, 
etc  from  these  diseases  is  almost  as  great  as  that  of  fishermen  troni 
all  causes  put  together,  including  accidents.  The  comparative  exemp- 
tion of  colliers  in  well-ventilated  coal  mines  deserves  investigation, 
for  there  would  appear  to  be  some  ground  for  the  supposition  that  it 
mav  be  owing  to  the  inhibitive  action  of  this  particular  dust  upon 
the" development  of  tuberculosis;  on  the  other  hand,  it  may  be  simply 
throuo^h  living  in  fairly  good  air  of  an  even  temperature,  where  tiie 
speciffc  <^erms  of  phtliisis  are  few  or  absent.  The  homes  of  the  men 
are  generally  comfortable,  and  much  larger  fii^es  are  kept  up  than  in 
the  South,  so  that  their  rooms  are  dry  and  well  ventilated. 

CHEMICAL  ASPECTS  OF  ATMOSPHERIC  POLLUTION. 

Within  recent  years  there  has  been  an  important  change  of  quali- 
fied opinion  regarding  the  health-injurious  consequences  of  atmos- 
pheric pollution  due  to  chemical  causes.  In  a  publication  of  the 
Hodgkins  Fund,  issued  by  the  Smithsonian  Institution  in  1913,  on 
"  The  influence  of  the  atmosphere  on  our  health  and  comfort  in  con- 
fined and  crowded  places,"  by  Leonard  Hill,  Martin  Flack,  James 
Mcintosh,  R.  A.  Rowlands,  and  H.  B.  Walker,  an  effort  is  made  "  to 
demonstrate  that  no  evidence  has  yet  been  brought  forward  which 
shows  that  the  chemical  quality  of  the  air  has  anything  to  do  with 
these  ill  effects,  and  that,  apart  from  the  influence  of  infecting  bac- 
teria, the  ventilation  problem  is  essentially  one  of  temperature,  rela- 
tive humidity,  and  movement  of  the  air."  This  important  conclusion 
is  diametrically  opposed  to  the  principles  generally  laid  down  in 
elementary  textbooks  on  hygiene  that  the  chemical  aspect  of  atmos- 
jDheric  pollution  is  of  fundamental  importance,  and  that  the  effects 
of  life  and  work  in  ill-ventilated  rooms  or  workshops  are  attribut- 
able to  changes  in  the  chemical  quality  of  the  air,  whether  it  be 
want  of  oxygen,  or  excess  of  carbon  dioxide,  or  the  addition  of  some 
exhaled  organic  poison,  etc.  The  authors  maintain  that  the  terms 
"  devitalized"  or  "  dead"  air  are  misleading,  and,  differing  from  the 
prevailing  opinions,  that  the  healtli-giving  properties  of  a  pure  at- 
mosphere are  "  primarily  those  of  temperature,  light,  movement,  and 
relative  moisture."  None  of  these  observations  or  conclusions,  how- 
ever, bears' upon  the  broader  problem  of  atmospheric  pollution  by 
dust  in  any  of  its  many  varieties,  which  to  a  measurable  degree  re- 
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duces  vitality  and  predisposes  to  respiratory  and  tuberculous  diseases 
but  chiefly  tuberculosis  of  the  lungs.^  aiseases, 

THE  INFECTIOUSNESS  OF  TUBERCULOSIS. 
As  early  as  1881-82  when  the  infectiousness  of  tuberculosis  had 
ust  been  determined  by  the  discovery  of  the  bacillus  of  the  disease 

nnd  ^KoS%    -f  ^''^^^^  ^-^^-te" 

ana  baltoid  banitary  Association  pointed  out  that— 

Wherever  people  are.  collected  together,  the  death  rate  from  con 
sumption  is  in  direct  proportion  to  the  degree  of  crowding  tZther" 
and  to  the  deficiency  of  ventilation.   I  will  give  only  one  fnstance  of 
this,  that  was  first  remarked  by  Dr.  Guy  with  refeSlfro  S  Wf 
preas  pxdntera    He  found  that'^of  loT  cLp^si'rf  X  wor£^^^^^ 
rooms  of  less  than  500  cubic  feet  for  each  person  12  5  per  cent  had 
had  spitting  of  blood;  of  115  in  rooms  of  from  500  to  600  cubic  feet 
4.35  per  cent  showed  this  sign  of  consumption;  and  in  100  who 
worked  m  rooms  of  more  than  600  feet  in  capacity,  less  than  2  per 
cent  had  spat  blood.^ 

LUNG  INJURY  FROM  IRRITATING  DUSTS.  • 

The  same  author,  in  an  address  on  the  "  Prevention  of  consump- 
tion," delivered  on  September  22,  1887,  before  the  Sanitary  Congress 
at  Bolton,  directed  attention  to  the  relation  of  the  inhalation  of 
irritating  substances,  or  dusts,  arising  from  various  kinds  of  indus- 
trial activities,  such  as  steel  grinding,  glass  cutting,  brush  making, 
etc.,  to  the  relative  frequency  of  the  disease,  and  he  amplified  his 
observations  by  quotations  from  the  medical  reports  made  by 
Dr.  Headlam  Greenhow  to  the  Privy  Council  in  1860  and  186i, 
in  which  attention  was  called  to  the  large  mortality  from  tuber- 
culous complaints  among  "  those  who  worked  in  an  atmosphere  im- 
pregnated with  dust  consisting  of  fine  particles  of  metal  or  of  sand- 
stone, etc."  Granting  that  no  statistical  evidence  can  materially  aid 
in  disclosing  the  immediate  causative  factors  of  the  disease,  Ran- 
some  observes  that — 

No  one,  indeed,  who  has  studied  the  vital  statistics  of  these  occu- 
pations, or  who  has  medically  attended  the  workpeople,  can  doubt 

1  Bandelier  and  Eoepke,  in  their  treatise  on  A  Clinical  System  of  Tuberculosis  (Lon- 
don, 1913,  pp.  14,  15),  mention  among  the  acquired  predisposing  Influences  favorable  to 
the  disease  "  slight  injuries  to  the  smallest  bronchial  tubes  from  the  inhalation  of  par- 
ticles of  mineral,  metallic,  vegetable,  or  animal  dust,"  They  add  thereto  that  "  the 
harder,  sharper,  more  pointed  the  dust  particles,  the  more  likely  are  they  to  injure  the 
lung  tissue,  to  open  the  way  to  tubercle  bacilli,  and  to  favor  their  development  by  setting 
up  chronic  inflammation.  Likewise  some  substances,  as  corrosive  vapors  and  gases, 
cause  chemical  Injuries."    They  conclude  that  : 

"As  anatomical  lesions  may  be  caused  by  various  fine  mechanical  irritants,  so  gross 
traumatic  Injuries  from  direct  or  Indirect  violence  (punctures,  shots,  blows,  falls,  and 
crushing)  produce  injury  to  the  lung  tissue  and  favor  possible  Infections.  But  much 
more  frequently  it  will  happen  that  a  latent  Inactive  focus,  usually  in  the  bronchial 
glands,  Is  brought  into  activity  by  an  Injury,  or  a  latent  but  active  tuberculosis  made 
evident,  which,  however,  is  the  same  thing  from  the  legal  point  of  view." 

*A  Campaign  Against  Consumption,  by  Arthur  Kanaouie,  Jl.  X).,  London,  1915,  p.  9. 
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the  power  of  irritating  dusts  in  inducing  a  state  of  the  lungs  that 
is  favorable  to  the  reception  of  the  specific  organism. 
Pie,  therefore,  concludes  that — 

Just  as  in  the  case  of  lungs  otherAvise  injured  tubercle  may  readily 
be  in<^rafted  upon  a  miner's  or  a  needlemaker's  lung;  but  the  dis- 
ease that  is  first  caused  by  the  particles  these  men  inhale  is  not 
tuberculous  at  all.  It  is  simply  a  chronic  inflammation  aflecting 
chiefly  the  connective  tissue  and  causing  the  formation  of  a  hbroid 
tissue  in  the  alveolar  walls.  It  leads  ultimately  to  a  contraction, 
and,  so  to  speak,  a  strangling  of  certain  portions  of  the  lung  tissue. 
But  no  bacilli  are  found  "either  in  the  tissues  or  in  the  expectoration 
of  such  patients,  as  I  can  testify  from  frequent  stainings.^ 

This  conclusion,  which  is  of  great  practical  importance,  is  fre- 
quently ignored  in  superficial  discussions,  particularly  of  miners'  lung 
diseases,  Avhich  in  their  origin  are  not  tuberculous,  but  rather  a 
fibrosis  ultimately  terminating  in  a  true  tuberculosis  in  consequence 
of  a  subsequent  infection.  Eansome  is,  therefore,  apparently  quite 
justified  in  his  statement  that  "Dusts,  although  they  are  a  serious 
danger,  and  though  they  ought  on  this  account  to  be  kept  away  from 
workpeople  as  a  preventive  measure  against  consumption,  are  yet 
only  remotely  a  cause  of  the  disease."  It,  however,  has  probably 
never  been  seriously  maintained  by  anyone  familiar  with  the  subject 
that  the  inhalation  of  health-injurious  dust  is  to  be  considered  a 
primary  cause  of  tuberculosis,  but  it  is  rather  to  be  looked  upon  as  a 
more  or  less  injurious  contributory  causative  factor,  largely  amen- 
able, within  reasonable  limits,  to  effective  methods  of  administra- 
tive sanitary  control. 

VARIED  FORMS  OF  PULMONARY  TUBERCULOSIS. 

Pulmonary  tuberculosis  exists  in  many  and  varied  forms.  As  said 
in  a  treatise  on  The  Expectation  of  Life  of  the  Consumptive  after 
Sanatorium  Treatment,  by  Noel  D.  Bardswell — 

The  disease,  for  instance,  may  be  very  acute  and  prove  fatal  in  a 
few  weeks  (miliary  tuberculosis),  it  may  commence  very  acutely 
and  gradually  develop  into  a  more  chronic  process;  or,  again,  it  may 
from  its  commencement  run  a  slowly  progressive  course,  extending 
in  all  over  a  great  many  years.  This  last  form,  by  far  the  commonest 
type  of  the  disease,  is  generally  spoken  of  as  "  chronic  "  pulmonary 
tuberculosis.  It  has  for  long  been  recognized  that  the  prognosis,  or 
expectation  of  life,  in  these  various  types  of  pulmonary  tuberculosis 
is  widely  different;  hence  the  necessity  for  considering  them  sepa- 
rately when  dealing  with  statistics  as  to  the  curability  of  the  disease 
es  a  whole. 


»A  Campaign  Against  Consumption,  by  Arthur  Eansome,  M.  D.,  London,  1915,  p.  23. 
100811°— 18— Bull.  231  2 
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Unfortunately,  the  mortality  statii^tics,  a.s  a  fjeneral  rule  rln  nn^ 
pei-nnt  of  such  a  precise  differentiation  and  Ct^  a  in  th  ; 
I  r  olr'l  rf  1°  tuberculosis  as  an  occupational  d.seaL  T 
fi  e  fonns  ol  tuberculosis  generally  distinguished  are  tuberculosis  o^ 
the  lungs,  acute  m.hary  tuberculosis,  tuberculous  uieningitis,  tuber- 
c^^los,s  ol  other  organs,  and  disseminate.!  tuberculosis.    Lrthe  Uniled 

per  100,000  of  population,  from  these  five  groups  Avas  as  follows 
Tuberculosis  of  the  lungs,  males,  139.8,  females,  109.5,-  tuberculous 
omngitxs,  mal^,  8.8,  feuaales,  8.1;  tuberculosis  of  o'ther  organs 
males,  9.9  females,  9.7;  and  dii^seminated  tuberculosis,  malesf  1  3 
females,  1.2.    It  is  therefore  shown  that  tuberculosis  of  the  lunijs'is 
ol  primary  importance;  but  the  different  forms  of  pulmonary  tifbei'- 
culosis  are  not  disclosed  by  the  general  mortality  returns. 

COMPARATIVE  MORTALITY  STATISTICS. 

The  term  "phthisis"  is  generally  used  as  a  convenient  expression 
for  the  term    tuberculosis  of  the  lungs."^   Extreme  caution  is  neces- 
sary m  the  use  of  international  tuberculosis  statistics,  since  there 
are  reasons  for  believing  thai  the  same  terms  have  not  an  identicnl 
meanmg  in  foreign  usage.   The  mortality  from  phthisis  in  England 
and  Wales,  for  illustration,  is  invariably  lower  than  in  this  coimtry 
m  contrast,  the  mortality  from  bronchitis,  both  acute  and  chronic  is 
decidedly  higher.   In  England  and  Wales  the  mortality  from  tuber- 
culosis during  the  period  1911  to  1915,  per  100,000  population,  was 
as  follows:  (1)  Tuberculosis  of  the  lungs,  males,  115,8,  females, 
?0.0;  (2)  acute  miliary  tuberculosis,  males,  11.2,  females,  9.3;  (3)  tu- 
berculous meningitis,  males,  15^3,  females,  12.7;  (4)  tuberculosis  of 
other  organs,  males,  16,  females,  13.1;  (5)  disseminated  tuberculo- 
sis, males,  6.9,  females,  5.3.    In  other  words,  all  the  nonpulmonary 
foi  ■ms  of  tuberculosis  are  more  common  in  England  and  Wales  than 
in  the  United  States  registration  area.    In  the  latter  the  mortality 
from  bronchitis  was  17.1  for  males  and  19.5  for  females;  but  in  con- 
trast, the  corresponding  mortality  for  England  and  Wales  was  114.7 
for  males  and  109.4  for  females.    These  and  many  other  statistical 
facts  should  be  kept  in  mind  in  an  effort  to  interpret  with  at  least 
approximate  accuracy  the  comparativ-e  international  statistics  of 
tuberculosis  with  special  reference  to  occupation  and  the  incidence 
of  tuberculosis  in  the  dusty  ti-ades. 

The  table  following  shows  the  comparative  international  de-jith 
rates  for  tuberculosis  for  the  years  1911  to  1915,  inclusive. 

^The  stricUy  technical  medical  aspects  of  the  questions  involved  In  the  precise  defini- 
tion of  tuberculosis  vorsus  phthisis  nro  siiniinerl  up  by  Mnurice  Fishlierg,  .M.  D.,  iu  his 
treatise  on  Pulmonary  Tuberculosis,  Phiinilolphia  and  New  York,  1910,  p.  103. 
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^  ■oT.T,  innnnn  CV  POPULATION  FROM  PULMONARY  AND 


■ 

Year. 

United  States 
rogislration 
area. 

England  and 
Wales. 

Scotland. 

Ireland. 

Aus-, 
tralia.' 

Hol- 
land.' 

Nor- 
way.! 

Switzer- 
land.' 

Pulmo- 
nary. 

Acute 
mili- 
ary. 

Pulmo- 
nary. 

Acute 
mili- 
ary. 

Pulmo- 
nary. 

Acute 
mili- 
ary. 

Pulmo- 
uary. 

Acute 
mili- 
ary. 

19U  

1912  

1013  

1914  

1915  

132.  5 
124.  S 
122.  8 
123.1 
123.0 

,5.5 
5.0 
4.9 
4.7 
4.7 

99.1 
94.3 
91.3 
94.5 
106.6 

9.3 
10.3 

9.0 
10.0 
11.3 

110.1 
108.1 
104.3 
100.6 
107.9 

6.9 
5.8 
5.4 
4.4 
4.0 

169.4 
16-1.1 
163.4 
160.5 
172.2 

3.6 
5.9 
4.8 
3.0 
1.8 

70.5 
67.7 
67.7 
63.2 
62.1 

118.8 
110.7 
106.4 
107.3 
110.1 

176.0 
176.0 
173.7 
175.9 
175.5 

161.  5 
150.3 
1-17.2 
143.6 
141.1 

1  Includes  toth  forms. 


INDUSTRIAL  LUNG  DISEASES. 

In  this  coiinection  it  has  been  appropriately  said  by  J.  M.  Beattie, 
M.  D.,  in  an  address  on  the  "Hygiene  of  the  steel  trade,"  con- 
tributed to  the  Transactions  of  the  Eoyal  Sanitary  Institute  of  Great 
Britain  (Vol.  XXXIII,  1912,  p.  501),  that— 

A  great  deal  of  attention  has  been  centered  on  the  dust  problem, 
and  much  of  the  legislation  relating  to  the  industries  with  whicli 
we  are  dealing  is  concerned  with  the  protection  of  the  workers  from 
dust  inhalation.  A  much  more  serious  problem,  however,  is  the  pre- 
vention of  infection  with  B.  tuherciilosis,  which  has  not  received 
justice  at  the  hands  of  factory  inspectors  and  factory  legislators.- 
During  a  five  years'  experience  in  Sheffield  it  has  been  abundantly 
demonstrated  that  cutlers  and  grinders  die  from  tuberculosis  and 
not  from  nontuberculous  fibrosis  of  the  lungs. 

Dr.  Beattie  therefore  strongly  protests  against  the  loose  use  of  the 
word  "phthisis"  and  remarks — 

Rightly  or  wrongly,  phthisis  is  now  understood  by  medical  men  to 
meai-Ttuterculosis  of  the  lungs,  with  cavity  formation;  and  the  term 
"  grinders'  phthisis  "  should  be  confined  to  that  condition  of  the  lung 
in  which  tuberculosis  is  added  to  the  interstitial  fibrosi§.  For  the 
condition  which  is  produced  by  the  inhalation  of  dust,  the  term 
"fibrosis"  is  perhaps  the  most  suitable;  I  shall  therefore  describe 
the  condition  resulting  from  the  inhalation  of  dust  as  fibrosis.  The 
misuse  of  the  term  "phthisis"  makes  it  difficult  to  obtain  entirely 
satisfactory  statistics,  and  we  can  only,  therefore,  regard  the  usual 
data  as  an  approximation  to  the  truth. 

LIMITED  VALUE  OF  OCCUPATIONAL  MORTALITY  STATISTICS. 

Dr.  J acques  Bertillon,  in  a  paper  on  "  Mortality  and  the  causes  of 
death  according  to  occupations,"  contributed  to  the  Transactions  of 
the  Fifteenth  International  Congress  on  Hygiene  and  Demography 


(Vol.  1, 1912,  p.  339),  points  out  tha 

The  frequency  of  phthisis  varies  much  with  the  occupation.  If  a 
man  is  poisoned  either  by  alcohol  or  by  lead,  phthisis  is  very  common. 
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S  IS"'"''''''  •''^f '  occupations  in  which  the  man  is  exnoscd 

fen o^piK^SS^iX^^^^ 

muscular  exe.cise.  It  is  very  unconJon^among'^i^n  a^^^^^^^^ 

These  are  the  general  conclusions  indicated  by  my  fi<^u?L  and  the 

'^ar^^;r''-'  exceptions  ^hi^^SSUlt 

These  cautious  observations  regarding  the  general  use  of  occupa- 
tional moi;tality  statistics  apply  to  English  and  American  as 
wel  as  to  Jrench,  German,  and  other  continental  data.  The  same 
qualification  applies  to  the  terminology  of  the  disease  and  the  con- 
tributory-atmospheric  conditions  such  as  dust  and  gaseous  impurities 
Simeon  Snell,  M.  D.,  in  an  address  on  "  Coal  mining  and  the  health 
of  colhers  »  contributed  to  the  Transactions  of  the  Sanitary  Institute 
of  Great  Britain  (Vol.  XVI,  1895,  p.  110),  directed  attention  to  the 
fact  that — 

The  influence  of  dust,  whether  metallic  or  nonmetallic,  in  the  pro- 
duction of  phthisis  IS  now  well  known,  and  the  subject  received  atten- 
tion m  these  lectures  last  year.  A  collier  passes  a  third  of  his  day  in 
an  atmosphere  which  is  laden  with  fine  particles  of  coal  dust.  Mines 
differ  very  much  m  the  prevalence  of  this  dust.  Thus  men  speak  of 
the  mines  m  which  they  work  as  being  dusty  or  not.  A  dry  mine  will 
be  dusty,  and  a  wet  one  not  so  much  so.  That  colliers  will  be  con- 
stantly breathing  these  fine  particles  can  not  be  questioned,  and  yet 
Dr.  Ogle  says  that  "  Be  the  explanation  what  it  may,  there  can  be  no 
possibility  of  doubt  that  the  mortality  of  coal  miners  from  phthisis 
is  remarkably  low." 

DUSTS  AND  FUMES,  FOES  TO  INDUSTRIAL  LIFE. 

The  relative  immunity  to  pulmonary  tuberculosis  of  coal  miners 
seems  to  be  conclusively  established;  but  in  contrast  to  a  low  death 
rate  from  tuberculous  disease,  coal  miners  almost  invariably  expe- 
rience a  high  death  rate  from  nontuberculous  lung  diseases.  Amono- 
the  important  contributions  to  the  subject  are  the  .results  of  the  in- 
vestigations of  Sir  Thomas  Oliver,  M.  D.,  included  in  an.  address  on 
"Dust  and  fumes,  foes  to  industrial  life,"  published  in  the  Trans- 
actions of  the  Fifteenth  International  Congress  on  Hygiene  and 
Demography  (Vol.  I,  pp.  309,  322,  327,  332),  restated,  in  an  abbrevi- 
ated form,  as  follows : 

Dust,  smoke,  and  fume  are  the  products  of  industrial  activity  to 
be  feared.  In  what  relation  do  these  stand  to  each  other?  Dust  is 
usually  regarded  as  matter  in  a  state  of  fine  division,  but  modern 
research  shows  that  dust,  from  a  medical  point  of  view,  is  something 
more  than  this.  Smoke  and  fume  differ  from  dust  in  being  the 
products  of  heat,  and  these  two  again  differ  from  each  other  in  this 
respect,  that  smoke  is  the  outcome  of  incomplete  combustion  of 
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hydrocarbons,  such  as  coal,  wood,  and  oil,  while  fume  is,  firstly,  the 
o-aseous  form  of  metals,  nonmetals,  and  their  compounds,  and, 


to 

sec  one 
seen  in 


Uv  the  return  of  these  from  the  gaseous  to  the  solid  state,  as 
in  the  flue  deposit  of  a  lead  smelting  factory    boot,  on  the 
other  hand,  is  a  hydrocarbon,  which  has  not  completely  combined 

with  oxygen  to  form  gases.  ^i,     a   4-  4 

Although  we  are  more  immediately  concerned  AVith  the  ellects  or 
dust  upon  the  lungs,  yet  the  whole  body,  including  the  skm,  mucous 
membranes,  and  the  internal  organs,  suffers  m  due  course  by  ex- 
posure to  dust.  We  seldom  think  of  the  part  which  dhst  and  smoke 
have  played  indirectly  in  shaping  the  social  habits  of  a  people. 
How  to  get  rid  of  dust  and  fume  in  the  factory,  of  smoke  m  the 
atmosphere,  and  of  the  incidence  of  all  these  upon  the  skm  and  the 
respiratory  organs  of  man  has  formed  not  only  the  subject  of  many 
a  scientific  discussion,  but  has  stimulated  enterprise  and  encouraged 
manufacture.  In  trying  to  combat  their  begriming  effects  w»  have 
become  a  well-washed  people.  The  dispersion  of  these  waste  prod- 
ucts has  led  to  the  manufacture  and  use  of  soap  in  proportions 
hitherto  unparalleled  in  the  history  of  man,  while  these  again  have 
indirectly  added  to  employment,  wealth,  and  health.  Frequent  ablu- 
tion has  become  the  rule,  so  that  baths,  a  luxury  to  the  Eomans  in 
the  palmy  days  of  empire,  and  unknown  in  even  large  houses  in 
my  own  country  four  or  five  decades  ago,  are  now  a  necessity,  for 
they  find  a  place  in  many  of  the  modern  houses  of  the  worldng 
classes.  Dust  and  fume,  begriming  agents  as  they  are,  have  there- 
fore done  something  to  socialize  mankind,  to  promote  health,  and  to 
advance  civilization,  for  those  nations  are  leading  in  the  path  of 
progress  to-day  whose  workers  not  only  require  soap  and  water  for 
themselves,  but  who,  by  the  factory  dust  and  smoke  they  create, 
oblige  all  of  us  to  resort  to  similar  usages. 

What  are  the  possible  remote  effects  of  carbon  monoxide?  Pneu- 
monia sufficiently  frequently  develops  in  miners  who  have  been  ex- 
posed to  the  firing  of  explosives  as  to  suggest  a  causal  relationship 
between  the  two.  Dr.  Hotchkiss,  of  the  United  States  Public  Health 
Service,  states  that  in  the  Cripple  Creek  district  one  man  died  of 
edema  of  the  lungs,  probably  the  result  of  exposure  to  powder  smoke, 
and  that  in  the  same  district  20  similar  cases  had  been  reported 
within  10  years,  of  which  18  proved  fatal.  Dr.  Dale  Logan  tells  me 
of  two  men  who  returned  to  a  particular  working  in  a  coal  mine  three 
and  one-half  minutes  after  having  exploded  1  pound  of  gunpowder. 
Shortly  afterwards  both  complained  of  the  foulness  of  the  air  and 
of  their  work  becoming  more  difficult;  they  also  had  headache,  giddi- 
ness, and  vomiting.  They  made  their  way  home,  staggering  all  the 
way.  In  the  case  of  one  of  the  men  speech  was  so  thic^k  that  his  Avife 
could  not  understand  what  he  said.  Both  men  seemed  to  be  intoxi- 
cated. During  the  night  one  of  the  men  vomited  frequently.  Next 
day,  although  giddy  and  suffering  from  headache,  he  returned  to 
work,  but  on  the  second  day  he  developed  pneumonia  and  died  from  it 
on  the  fourth  day.  The  pneumonia  was  regarded  as  the  sequel  of 
carbon  monoxide  poisoning,  and  compensation  was  awarded.  Amonj 
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products  of  explosives.    Sndden  exposure  to  air  containing  i 
percentage  of  carbon  monoxide  gives  lise  to  se?  ous  sv?nntof.<f  J  f 
immediately  attract  attention,  but  the  efWs  i3niT, 
the  combined  influence  of  fatig-ue  and  oSaG  ing  ?c^.  se^v^JaThoux? 
daily  small  percentages  of  carbon  monoxide  in  thf  high  tL^i  eraZp 
of  the  mine  are  not  so  well  known.  Although  the  sym|tomlXerv^^^^ 
in  miners  after  the  use  of  explosives  are  for  the  S  pa:f 
CO  It  IS  not  maintained  that  nitrous  fumes  can  be  nl  aled  with  im 
punity.    On  the  contrary,  owing  to  their  irritating  propertS  thev 
set  up  congestion  of  the  lungs  w.h  edema.   In  an  oiKiy  way  he 
symptoms  appear  much  earlier  than  those  caused  by  carbon  monoxide 
Short  y  after  exposure  to  nitrous  fumes,  a  burning  sensation  in  the 
nostrils  and  throat  is  complained  of,  followed  by  a  drv,  hacking 
cough,  and  by  expectoration  frequently  tinged  with  blood.  ShouM 
the  miner  die,  the  mucous  membrane  of  the  trachea  and  bronchi  is 
found  to  be  acutely  congested,  and  there  are  signs  of  acute  broncho- 
pneumonia and  hemorrhagic  edema  of  the  luno-s 

What  becomes  of  the  dust  when  it  is  inhaledl   It  is  a  natural  sup- 
position that,  while  some  of  it  reaches  the  lungs,  the  maior  part  of 
it  IS  retained  m  the  nares.   Saito,  working  in  Prof.  K.  B.  Lehmann's 
laboratory  in  the  Institute  of  Hygiene  in  Wurzburg,  has  tried  to 
determine  experimentally  -the  fate  of  dust  breathed  by  workmen  in 
factories.    In  his  preliminary  experiments  dogs  and  rabbits  inhaled 
air  charged  with  white-lead  dust  from  1  to  33  hours.   He  found  that 
the  greater  part  of  the  dust  was  subsequently  recovered  not  from  the 
lungs,  as  might  have  been  expected,  but  from  the  alimentary  canal 
In  five  out  of  six  experiments  4  to  24  per  cent  of  the  total  amount  of 
lead  dust  breathed  in  was  located  in  the  respiratory  organs  and  the 
remainder  in  the  digestive.   In  an  ordinary  way  the  dust  caught  in 
the  nasal  mucous  membranes  mixes  with  the  mucus  which  is  secreted 
and  is  imknowingly  sw^allowed.    Experiments  were  also  carried  out 
on  man  with  white-lead  dust,  the  mouth  and  nares  being  previously 
carefully  washed.    The  experiments  were  conducted  from  10  to  1.5 
minutes  on  20  occasions,  care  being  taken  by  the  men  not  to  swallow 
the  saliva.   Inspiration  and  expiration  took  place  through  the  mouth 
and  nose,  singly  and  combined,  with  the  result  that,  provided  sneez- 
ing did  not  take  place,  95  per  cent  of  the  dust  inhaled  remained  be- 
hind in  tlie  body,  50  per  cent  of  which  was  primarily  retained  in  the 
nares.    3.y  processes  of  exclusion  12  per  cent  probably  finally  found 
its  w^ay  into  the  lungs,  for  the  bulk  of  the  lead  dust,  60  to  80  per  cent, 
was  recovered  f :  om  the  alimentary  canal.   Saito's  experiments  demon- 
strate that  the  principal  portal  of  entrance  of  soluble  dust  into  the 
body  when  inhaled  is  the  alimentary  canal  and  not  the  lungs.  Where 
two  such  channels  of  entrance  as  the  resjDiratory  and  alimentary  are 
so  close  to  each  other,  it  is  not  always  easy  to  say  upon  which  the 
dust  has  exerted  its  baneful  influence.    In  Laborde's  experiments 
with  guinea  pigs  exposed  to  air  laden  with  fine  wdiite-lead  dust,  the 
animals  died  within  two  hours.    In  the  lungs  were  found  intense 
congestion  and  ecchymoses.   When  the  exposure  was  less  intense  and 
the  animals  lived  longer,  similar  but  equally  profound  vascular 
changes  Avere  found  in  the  lungs,  pointing,  therefore,  to  direct 
irritation  by  dust. 

In  my  early  cases  of  gold  miners'  phthisis  the  physical  signs  showed 
that  the  disease  was  located  for  the  most  part  toward  the  b"ase  of  one 
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or  Other  of  the  lungs.  The  men,  although  bronzed  and  healthy  ook- 
iU  were  vet  the  subjects  of  a  difficulty  of  breathing  on  the  slightest 
exertion,  a  difficulty  of  breathing  far  in  excess  of  what  the  physical 
signs  on  examination  of  the  chest  suggested.  In  its  inception  pneu- 
moconiosis is  a  nontuberculous  disease;  it  is  the  direct  result  of  dust 
irritation.  The  course  of  the  malady  is  hastened  by  the  recurrence 
of  bronchial  and  pulmonary  catarrh.  The  changes  set  up  m  tlie 
luno-s  by  previous  catarrh  prepare  the  soil  for  infection  by  tubercle; 
biit^'in  some  of  my  patients  the  disease  ran  its  course  from  com- 
mencement to  finish  without  becoming  tuberculous.  Within  recent 
years  a  change  has  apparently  been  taking  place  in  the  mines  on  the 
Rand.  Ten  years  ago,  Avhen  I  first  drew  attention  to  gold  miners 
phthisis,  there  was  a  much  smaller  percentage  of  tuberculous  disease 
amongst  the  men  than  in  recent  years.  In  making  this  statement  I 
am  supported  by  the  medical  experts  of  the  recent  commission,  who 
report  that  it  was  the  opinion  of  the  medical  men  on  the  Rand  who 
examined  patients  in  1902-1904,  that  at  that  period  miners'  phthisis 
terminated  fatally  without  any  clinical  or  bacteriological  evidence  of 
tubercle  and  that  m3n  continued  at  Avork  until  a  week  or  two  of  their 
death,  which  often  came  by  heart  failure,  with  cyanosis  and  urgent 
dyspnea.  Death,  indeed,  sometimes  came  to  men  quite  suddenly  from 
heart  failure  when  they  were  working  in  the  mine.  As  it  is  not 
always  easy  to  find  the  bacilli  of  Koch  in  the  sputum  even  of  ordi- 
nary cases  of  pulmonary  tuberculosis,  so  their  absence  for  months 
from  the  exiDectoration  of  a  gold  miner  is  no  proof  that  the  disease 
in  liim  is  not  tuberculous.  When,  however,  tubercle  bacilli  are  ab- 
sent all  through  the  illness  and  the  lungs  after  death  do  not  give 
evidence  either  macroscopically  or  microscopically  of  tubercle,  tlien 
gold  miners'  phthisis  in  its  typical  form  is  nontuberculous.  Sooner  or 
later,  as  the  malady  progresses,  tubercle  becomes  grafted  upon  the 
puhnonary  lesions,  and  with  the  invasion  of  the  microorganisms  the 
character  of  the  illness  becomes  almost  immediately  changed.  While 
the  hard  and  fibrotic  portion  of  the  lung  of  a  gold  miner  is  not  a 
suitable  soil  for  microorganisms  the  concurrent  catarrhal  conditions 
in  ether  parts  of  the  lungs  offer  little  resistance  both  to  the  bacillus 
of  Koch  and  the  pneumococcus  of  Friedliinder,  and  yet  I  have  seen  a 
Rand  miner  with  silicosis  in  the  early  stage  develop  an  acute  inflam- 
matory affection  of  the  lungs,  with  high  temperature  and  with 
physical  signs  indicating  extensive  consolidation,  make  an  excellent 
recovery.  In  the  case  I  refer  to  the  microorganism  found  in  the 
expectoration  was  the  bacillus  catarrhalis.  In  the  Transvaal  the  high 
mortality  rate  of  miners  from  pneumonia  led  the  mining  authorities 
of  South  Africa  a  few  months  ago,  with  the  view  of  treating  the 
disease  by  a  vaccine,  to  call  to  their  assistance  the  service  of  Sir 
Almroth  Wright.  The  high  death  rate  from  pneumonia  and  the 
increasing  nmnber  of  cases  of  gold  miners'  phthisis,  which  in  later 
years  have  been  assuming  a  tuberculous  type,  raises  the  question  as 
to  whether  the  mines  themselves  or  the  lodgings  of  the  men  may  not 
be  partly  responsible  for  this  fact. 

Since  dust  is  the  foe  of  workmen  means  ought  to  be  employed  for 
its  removal  from  factory  and  Avorkshop.  General  ventilation  is  all 
very  good,  so  long  as  the  question  is  simply  one  of  a  vitiated  atmos- 
phere due  to  the  air  having  been  rendered  impure  by  the  respiratory 
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as  is  afForded  by  an  exhaust  apparatL  Exhnn.T/ 

yater  spraying/ The  wearing  ^fLspLtorfS  no  doul^J'^^""' 

instances  a  necessity,  but  the  men  comn  nln  n/+].i\    .  T'''"^^ 

by  them  and  of  thlVestraiVTmpoTed^ponl^^ 

It  remains  a  fact  that  men  working  in  color  grinding  when  thev  h .  1 

taken  to  wearing  respirators,  have  recovered'the  ^ve^•ht  tlefha^^^^^^^ 

and  regained  their  health.  '^^  '■^^^ 

OBSERVATIONS  ON  THE  AIR  IN  MINES. 

In  this  connection  the  further  observations  by  Sir  Thomas  Oliver 
on  fumes  more  or  less  contaminated  by  dust  are  also  of  exceptional 
practical  importance.  The  extract  is  from  an  address  on  "The 
metallic  poisons,  lead  and  arsenic,  as  met  with  in  our  industries  " 
contributed  to  the  Transactions  of  the  Sanitary  Institute  of  Great 
Britain  (Vol.  XIV,  1893,  pp.  157-161)  : 

.  Carbonic  acid  is  one  of  the  great  dangers  to  the  men,  and  there 
is  a  tendency  for  it  always  to  be  present  in  excess,  as  it  is  given  off 
from  the  lungs  of  the  miners  in  respiration,  and  the  combustion  of 
the  cand  es,  as  well  as  from  the  strata  in  which  the  men  are  working 
Add  to  these  facts  the  deterioration  of  the  air  of  the  mine  by  the  use 
ot  dynamite  and  from  the  explosions  of  gunpowder,  and  you  have  an 
atmospheric  condition  in  the  mine  which  frequently  oblic^es  the  men 
to  retire  to  the  mouth  of  the  pit  in  order  that  the  needs  of'^respiration 
may  be  satisfied.  What  with  the  impure  air  and  the  inhalation  of 
the  dust  and  grit  from  the  lunestone  rock,  the  lead  miner  is  exposed 
to  risks  that  are  in  constant  operation  daring  the  whole  period  he  is 
at  work.  When  to  these  are  added  the  fact  that  the  mines  are  warm 
and  the  men  on  leaving  are  overheated,  owing  to  the  exertion  re- 
quired in  scaling  the  ladders,  and  are  obliged  to  trudge  home  2  or  3 
miles  across  a  bleak  moor  exposed  to  biting  winds  and  in  all  kinds  of 
weather,  we  can  readily  understand  how  it  is  that  many  of  them 
succumb  to  such  acute  illnesses  as  pneumonia,  or  how  the  neglected 
cold  or  pleurisy,  acting  in  conjunction  with  a  family  predisposition, 
too  frequently  throws  the  miner  into  consumption. 

When  we  come  to  consider  the  manufacture  of  white  lead,  we 
observe  that  at  certain  stages  of  the  process  a  good  deal  of  dust  is 
evolved.  It  is  the  inhalation  of  this  fine  penetrable  dust,  and  the  fact 
that  women  are  largely  employed  in  the  trade,  that  have  gained  for 
this  industry  a  bad  name.'  We  believe  that  women  are  much  more 
susceptible  to  the  influence  of  lead  than  men.  This  statement,  for 
which  I  am  largely  responsible,  has  been  disputed,  but  an  increasing 
ac(iuaintance  with  the  subject,  an  extensive  hospital  experience  oi 
plumbism,  and  renewed  experimental  investigation  upon  animals, 
lend  weight  to  the  opinion  that  women  are  not  only  more  susceptible 
than  men  but  they  are  so  at  an  earlier  age.  In  addition,  there  is  a 
greater  tendency  for  lead  poisoning  to  assume  its  most  serious  form, 
in  which  headache  followed  by  convulsions  and  coma  are  the  most 
prominent  symptoms. 
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PRINCIPLES  OF  TUBERCULOSIS  PREVENTION. 

The  convej^ance  of  tuberculosis  infection  through  the  medium  of 
industrial  dust  has  been  referred  to  with  brevity  in  an  address  of 
exceptional  importance  on  "  The  prevention  of  tubercular  disease,"  by 
Sir  James  Crichton-Browne,  contributed  to  the  Transactions  of  the 
Sanitary  Institute  of  Great  Britain  (Vol.  XV,  1894,  pp.  445,  446, 
448),  as  follows: 

The  presence  of  tubercle  bacilli  and  their  spores  in  the  air  breathed 
by  consumptive  patients,  floating  independently  or  buoyed  up  by 
particles  of  dust,  is  now  indisputable.  Dr.  Williams  hung  up  glass 
slides  smeared  with  glycerin  in  the  ventilating  shafts  of  the  Bromp- 
ton  Hospital  and  shortly  found  tubercle  bacilli  adhering  to  the 
glycerin;  and  Dr.  Cornet,  by  elaborate  experiments,  conducted  in 
the  rooms  of  private  consumptive  patients  and  in  hospitals,  has  shown 
that  tubercle  bacilli  are  expired  by  consumptive  patients  in  small 
numbers,  and  that  they  and  their  spores,  which,  remember,  are  very 
indestructible  and  will  retain  their  vitality  even  when  dried,  are 
given  off  in  clouds  from  the  handkerchiefs  and  bed  linen  of  consump- 
tive patients  and  from  the  floors  or  walls  of  the  rooms  they  inhabit, 
if  they  are  not  scrupulously  cleanly  in  their  ways— from  any  place 
or  thing,  in  short,  with  which  their  expectoration  has  come  in  contact. 
Cornet  has  further  shown  that  tubercle  bacilli  may  be  caught  in  open 
spaces  and  in  the  air  of  streets  and  squares  where  tubercular  persons 
are  present,  and  in  all  these  cases  he  has  shown  that  the  dust 
collected  when  inoculated  into  animals  sets  up  tubercular  disease. 
Klein  has  shown  that  guinea  pigs  become  tubercular  when  finely 
divided  tubercular  matter  is  diffused  by  a  spray  producer  in  the  air 
of  their  hutches,  and  he  has  succeeded  in  communicating  tubercle 
to  those  animals  by  keeping  them  for  a  time  in  cages  in  the  venti- 
lation-extraction shaft  at  the  Brompton  Hospital,  through  which 
the  foul  air  from  the  wards  passes.  And  quite  recently  M.  Straus 
has  communicated  to  the  Academic  de  Medecine  in  Paris  a  very  in- 
structive observation.  By  means  of  little  plugs  of  cotton  wool  the 
dust  and  mucus  from  the  nasal  orifices  of  29  healthy  nurses  and 
medical  students  serving  in  the  wards  of  hospitals  containing  con- 
sumptive patients  were  collected,  and  solutions  prepared  from  these 
were  injected  into  29  guinea  pigs,  of  which  9  manifested  tubercular 
disease  within  a  month.  There  can  no  longer  be  any  doubt  that  the 
air  of  apartments  occupied  by  consumptive  patients  is  loaded  with 
virulent  dust;  that  the  germs  of  tubercle  exist  in  the  atmosphere 
of  all  populous  districts;  and  that  the  inhalation  of  the  dried  virus 
floating  in  the  air  is  one  of  the  commonest  ways  of  the  propagation 
of  the  disease. 

Then  ventilation  is  not  less  necessary  for  the  prevention  of  tuber- 
cular diseases  in  mines,  factories^  and  workshops  than  it  is  in  public 
institutions.  The  loading  of  their  atmosphere  with  particular  kinds 
of  dust  appertaining  to  the  trades  carried  on  in  them  is  a  prolific 
cause  of  tubercle  in  the  lungs,  and  we  have  come  to  speak  of 
miners'  and  knife-grinders'  and  potters'  consumption.  The  dust  in 
such  cases  penetrates  the  lungs  and  by  its  hardness  and  angularity 
wounds  the  mucous  membrane,  setting\;p  irritation  and  catarrh  and 
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S"en  f„d  UtST  °"  """"  b-iU-  to 

VENTILATION  AND  DUST  REMOVAL. 

.n"^/"".^; ^ ^  P.^^'""  "  ^'^^^tilation  and  public  health," 
contributed  to  the  Annals  of  the  American  Academy  of  Political  and 
Social  bcience  (Vol.  XXXVII,  No.  2,  March,  1911,  p.  212),  directs 
aftention  to  the  fact  that  "Many  ventilating  systems  are  worse  than 
useless  because  the  air  is  taken  in  at  or  below  the  street  level  or  from 
other  dust-contaminated  sources,  and  is  passed  into  the  buildin- 
without  filtration,  the  result  being  that  the  last  state  of  the  buildlnS 
is  worse  than  the  first."  The  problem  of  effective  ventilation  and  dust 
coiitroP  does  not,  however,  fall  within  the  scope  of  the  present 
discussion,  but  it  is  necessarily  of  the  first  importance  in  any 
and  all  efforts  to  mitigate  the  lamentable  consequences  which  arise 
out  of  a  needlessly  dust-contaminated  atmosphere,  under  which  so 
large  a  number  of  industrial  processes  are  carried  on  at  the  present 
time. 

DUST  IN  RELATION  TO  OCCUPATIONAL  DISEASES. 

The  importance  of  dust  as  a  factor  in  occupational  mortality  has 
attracted  the  attention  of  every  authority  on  occupational  diseases 
from  Eamazzini  to  Sir  Thomas  Oliver.  It  requires  no  extended  con- 
sideration to  prove  that  hiunan  health  is  much  influenced  by  the 
character  of  the  air  breathed  and  that  its  purity  is  a  matter  of  very 
considerable  sanitary  and  economic  importance.  Aside  from  the  risk 
of  exposure  to  so-called  air-borne  diseases,  the  pollution  of  tlie 
atmosphere  by  organic  and  inorganic  dusts  is  unquestionably 
the  cause  of  a  vast  amount  of  ill-health  and  premature  mortality, 
chiefly  among  men  and  women  engaged  in  the  many  indispensable 
trades  and  occupations  that  minister  to  human  needs.  The  sanitary 
dangers  of  air  contaminated  by  disease-breeding  germs  are  possibly 
not  so  menacing  as  generally  assumed,  while  the  destructive  effects  of 
the  dust-laden  atmosphere  of  factories  and  workshops  are  a  decidedly 

>  In  a  more  recent  address  by  Sir  J.  Crichton-Browne  before  the  Sanitary  Inspectors' 
Association  of  London  (Modern  Hospital,  November,  191.S),  he  observes  that  "  town  dust  is 
most  to  be  feared  as  a  carrier  of  pathogenic  germs  and  microbes  of  many  kinds  which  can 
resist  drying  and  may  be  wafted  about  with  the  particles.  So  catarrh,  influenza,  bay 
fever,  etc.,  may  be  disseminated.  Tuberculosis,  too,  is  similarly  spread  in  the  dust  of  the 
dried  sputum.  In  all  dust  the  danger  of  implantation  of  germs,  fresh  or  dried,  is  en- 
hanced i£  associated  with  corrosive,  chemica;,  or  mechanically  wounding  elements.  Sharp 
particles  of  mineral  matter  may  plow  a  way  in  the  tissues  through  which  pathogenic 
germs  may  enter.  Even  tetanus  might  be  caused  by  road  dust  carrying  it  to  some  super- 
ficial wound,  for  the  organism  lives  in  the  alimentary  canal  of  the  horse,  and  so  Is  found 
In  the  manure  of  street  refuse  as  well  as  in  the  soil  of  gardens  and  other  places.  The 
tetanus  antitoxin  is  eflicaclous  if  used  immediately,  nnd  in  tliese  days  of  dust  scalteriug 
motors  the  president  suggested  that  a  tube  of  aniitoxiu  might  well  form  a  part  of  the 
furniture  of  a  car,  so  that  in  case  of  accident  it  might  instantly  be  administered  If  any 
wouad  comes  In  contact  with  the  dust," 
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serious  menace  to  health  and  life.  While  the  investigations  of  Dr. 
McFadden  and  Mr.  Lunt  seem  to  prove  the  paucity  of  bactei^a  m 
very  dusty  air,  the  evidence  otherwise  available  is  entirely  conclusive 
that  the  risk  to  disease  infection  is  much  greater  indoors  than  out 
in  the  open,  where  sunlight,  rain,  and  wind  in  combination  go  tar 
to  purify  the  atmosphere  by  destroying  the  bacterial  life  contained 
in  minute  particles  of  suspended  matter.  Apart,  however,  from  the 
transmission  of  disease  through  a  dust-contaminated  atmosphere,  dust 
in  any  form,  when  inhaled  continuously  and  m  considerable  quantities, 
is  prejudicial  to  health  because  of  its  inherent  mechanical  properties, 
which  are  destructive  to  the  delicate  membrane  of  the  respiratory 
passages  and  the  lungs.  It  has  long  been  known  that  those  who  live 
most  of  their  time  out  of  doors  have  a  decided  advantage  over  those 
who,  because  of  their  employment;  are  compelled  to  spend  their  work- 
ing hours  mside  the  home,  the  office,  the  factory,  or  the  workshop,  and 
itts  an  accepted  axiom  of  modern  sanitary  science  that  measures  and 
methods  for  the  prevention  of  dust  are  an  essential  preliminary  con- 
sideration in  rational  methods  of  sanitary  reform.  All  that  sanitary 
science  can  suggest  or  that  sanitary  legislation  can  regulate  and 
change  should  be  done  for  humane  reasons  and  as  a  matter  of  gov- 
ernmental concern,  to  mitigate  the  needless  hardships  of  tliose  who 
suffer  in  health  and  hfe  as  the  result  of  conditions  over  which  they 
themselves  have  but  a  very  limited  control. 

The  importance  of  dust  as  a  factor  in  occupational  diseases  has 
been  emphasized  by  all  who  have  written  on  the  subject.,  but  by  no 
one  more  precisely  and  clearly  than  by  Sir  James  Crichton-Browne,  in 
his  address  on  "  The  dust  problem,"  read  at  the  Sanitary  Congress 
held  at  Manchester,  England,  in  1902,  from  which  the  following  pro- 
foundly suggestive  extract  is  taken : 

The  mortality  of  the  principal  dust-producing  occupations,  com- 
pared with  that  of  agriculturists,  who  live  and  work  in  what  is  pi-acti- 
caliy  dustless  atmosphere,  is  excessive  to  a  startling  degree.  It  is  not 
suggested  that  this  excess  is  to  be  ascribed  to  dust  alone,  no  doubt 
various  factors  contribute  to  it,  but  the  facts  that  it  is  due  mainly  to 
respiratory  diseases,  that  it  is  distributed  amongst  the  several  occupa- 
tions pretty  much  in  ];)roportion  to  their  dustiness,  and  that  it  has 
diminished  in  some  instances  where  dust  has  been  effectuall}^  dealt 
with,  justify  the  conclusion  that  it  is  largely  dust  begotten. 

THE  DUST  PROBLEM  IN  INDUSTRY. 


Sir  Crichton-Browne  in  continuation  of  his  remarks  pointed  out 
that  a  detailed  examination  of  the  conditions  of  work  in  each  of  the 
22  principal  dusty  trades  brought  out  clearly  the  fact  that  the  un- 
healthiness  was  born  of  or  was  primarily  due  to  the  dust  inhaled  by 
the  workmen,  and  that  there  was  always  a  well-defined  relation 
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between  the  death  rate  and  the  quantity  and  quality  of  dust  present 
in  le  atmosphere.  There  is  apparently  no  very  material  difference 
m  the  manner  m  which  the  different  varieties  of  dust  act  upon  the 
hunum  organism,  except  where,  in  addition  to  mechanically-injurious 
properties,  the  dust  is  of  a  poisonous  character,  which  leads  to  di«e-i=es 
such  as  lead  poisoning,  phosphorus  poisoning,  anthrax  poisonin-  etc 
Industrial  mineral  dust  apparently  acts  with  greater  rapidity  "upon 
the  lungs  than  organic  dust,  which  is  slower  and  more  insidious  in  its 
operations,  but  m  a  general  way  follows  similar  lines.  All  varieties 
ot  dust  that  are  the  immediate  result  of  occupation  are  therefore  com- 
prehended under  the  term  of  "industrial  dust,"  which  is  specifically 
limited  by  Sir  Crichton-Browne  as  follows: 

I  select  this  dust  for  my  further  remarks,  because  it  is  readily 
recognized  and  defined,  because  its  pernicious  effects  are  well  marked 
and  indisputable,  because  it  is  to  a  large  extent,  if  not  entirely,  pre- 
ventable or  removable,  and  because  the  efforts  already  made  to  pre- 
vent or  remove  it  have  been  rewarded  with  conspicuous  benefit.  And 
I  still  further  simplify  and  abbreviate  what  I  have  to  say  by  restrict- 
ing my  observations  to  those  varieties  of  it  which  are  dust  and  noth- 
ing more,  which  are  injurious  by  their  physical  properties  and 
mechanical  operations,  and  not  as  poisons  to  the  systems,  chemical 
destructives  of  the  tissues,  or  bearers  of  bacterial  invaders. 

A  similar  but  even  more  restricted  limitation  has  been  adopted  for 
the  present  purpose,  and  only  such  occupations  will  be  considered  in 
detail  in  the  following  discussion  as  expose  to  the  continuous  and 
considerable  inhalation  of  metallic  and  mineral,  or  other  inorganic 
fiber  dust,  and  in  which  the  evidence  is  at  least  fairly  conclusive  that 
the  resulting  disease  liability  and  mortality  from  tuberculosis  and 
other  respiratory  diseases  is  above  the  average  for  occupied  males 
generally. 

SCIENTIFIC  TERMINOLOGY  OF  INDUSTRIAL  DUSTS. 

Preliminary  to  a  discussion  in  detail  of  the  mortality  from  tuber- 
culosis in  dusty  trades  it  may  prove  of  some  advantage  to  those 
who  do  not  have  access  to  the  original  sources  of  information  to 
present  a  brief  summary  of  qualified  medical  opinion  regarding  dust 
as  a  factor  in  occupation  diseases  and  mortality.  In  a  course  of  lec- 
tures on  "Unhealthy  trades,"  delivered  before  the  Society  of  Arts, 
London,  in  1876,  Dr.  B.  W.  Eichardson^  placed  injuries  from  the 
inhalation  into  the  lungs  of  fine  particles  of  solid  matter,  usually 
defined  as  dust,  at  the  head  of  the  causes  responsible  for  industrial 
diseases,  and  from  his  discussion  the  following  is  quoted : 

The  term  "  dusts,"  as  I  would  here  apply  it,  includes  all  those  fine, 
solid  particles  which  are  thrown  off  from  various  substances  in  the 
processes  of  manufacture  or  treatment  of  articles  in  common  use  in 

1  Scientific  American  Supplements,  Nos.  0,  10,  18,  19,  and  22,  dated,  respectively, 
Feb.  26,  Mar.  4,  Apr.  29,  May  6,  and  May  27,  187G. 
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I  i^fp  ^^^oh  as  earthenware  utensils,  knives,  needles,  or  mechan- 
(laily  life,  ^"^^1/^,.^^"^!^^^^^^  s^^g.  or  ornamental  things,  such  as 

worn,  of  .suK,  cotton,  nemp,  lui ,  ui        t,  .     no  nw  nq 

^ch  'as  flour  or  for  creating  warmth  siich  as  £?^l4«4f  ^^^J^f^^^ 
n  cmnnsed  luxurv,  such  as  tobacco  and  snufl.    inese  are  oiny  <i 
mStFonsT  mSy  others  will  naturally  occur  to  those  who  think 

"'"The  cS'which  inflict  injury  are  of  varied  quality,  as  will  be 
seen  from  the  brief  sketch  just  given.  They  are  also  of  varied  effect 
in  igard  to  the  specific  injuries  which  they  produce.  We  may  profit- 
ably study  them  divided  into  different  groups,  according  to  their 
Dhvsical  characters,  as  follows:  j_  ^^■    i       +•  i„„ 

^  (5  Cutting  dus  s,  formed  of  minute  hard,  crystallized  particles 
whi^h  have  sharp,  cutting,  and  pointed  edges.  These  dusts  are  com- 
posed of  iron  or  steel,  of  "stone,  of  sand  or  glass,  of  dried  silicates  m 

earthenware,  of  lime,  of  pearl.  .   +^^f^ia 

(h)  Irritant  dusts,  derived  from  woods  from  ivory  from  textile 
fabrics,  fluffs  of  wool,  of  silk,  of  cotton,  of  flax,  and  of  hemp,  from 

hair,  from  clay.  ,    .     -,  p  ••  i,  ^ 

(c)  Inorganic  poisonous  dusts,  derived  from  some  poisonous  chem- 
ical compounds  used  for  coloring  artistic  products,  or  for  preserving 
oro-anic  substances,  such  as  furs.    These  dusts  are  charged  with  ar- 

senical  salts.  ,    .     ,   „  i  i  i        '  j.  n-  i 

{d)  Soluble  saline  dusts,  derived  from  soluble  crystalline  sub- 
stances used  for  dyeing  purposes.  The  sulphate  of  iron,  copperas, 
yields  a  dust  of  this  class.         '        _  a-  i  • 

(e)  Organic  poisonous  dusts,  which  are  thrown  off  during  the 
making  up  of  tobacco  into  cigars  and  snuff.  These  dusts  carry  with 
them  particles  of  the  dried  tobacco  plant. 

(/)  Obstructive  and  irritating  dusts  composed  of  carbon,  of  fine 
particles  of  coal  dust,  of  scrapings  of  carbon  or  of  soot,  of  dust  of 
rouge,  and  of  flour. 

Whatever  may  be  the  kind  of  dust  to  which  the  workman  is  sub- 
jected, to  whichever  of  the  above  named  he  may  be  exposed,  the 
primaiy  cause  of  danger  lies  in  the  circumstance  that  the  fine  par- 
ticles are  borne  by  the  air  into  the  lungs.  They  pass,  wafted  by  the 
air,  through  the  mouth  and  nostrils  into  the  windpipe;  they  pass 
along  the  bronchial  tubes;  in  some  instances  they  reach  and  traverse 
the  bronchial  passages  which  lie  between  the  larger  bronchial  tubes 
and  the  minute  air  vesicles,  or  they  even  reach  the  air  vesicles  them- 
selves.^ 

DISEASES  RESULTING  FROM  DUST  INHALATION. 

An  American  authority  on  occupational  diseases  has  referred  to  the 
subject  at  some  length  in  an  article  contributed  to  Buck's  Hygiene 

'  One  of  the  most  Important  contributions  to  the  scientific  study  of  industrial  dusts  is 
tlio  second  and  enlarged  edition  of  a  treatise  Issued  by  the  Museum  of  Industrial  Hygiene 
of  Vienna  In  1895.  The  title  of  the  publication  is  "  In  den  gewerblichen  Bctrieben 
vorkomincudo  Staubarteu  In  Wort  und  Blld."  The  publication  includes  14  pages  of  5(5 
nilcro-photographic  Illustrations  of  typical  Industrial  dusts  and  an  extended  explanatory 
text  by  Dr.  F.  Mlgcrka,  wi(h  the^dlvisions  of:  (1)  metallic  dust,  (2)  mineral  dust, 
(.3)  dust  In  polishing  and  turning,  (4)  wood  dust,  (5)  textile  dust,  (C)  miscellaneous 
dust.  It  Is  regrettable  that  this  valuable  treatise  should  not  have  "been  translated  into 
the  English  language. 
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and  Public  Health,  printed  in  1879.  This  writer,  Dr.  Roger  S  Tr.cv 
for  many  years  registrar  of  vital  statistics  of  New  York  City  and 
sani  ary  inspector  of  the  board  of  health,  makes  the  following  st  e 
ment  with  particular  reference  to  the  special  form  or  type  disease 
resulting  from  the  inhalation  of  metallic  and  mineral  dusts 

The  disease  comes  on  very  ffraduallv  HVo  +Ko  i     i  i 

SedlveTfo  ""r'''^  V^^r^lA  et 
tended  oyer  four  or  five  years.  It  begins  with  the  couo-h  of  irritTtimi 
dry  and  hacking  at  first  with  very  scanty  expectoradon,  wl  tish  and 
str  noy  in  character;  there  is  no  ha^moj^tysii.  but  sometin^ls  nausea 
and  vomiting  m  the  morning.  Auscultation  at  thS  tire  reveals 
puerile  respiration,  with  occasional  slight  rales.  The  ewctorat'on 
gradually  increases  m  amount  and  becomes  reddish,  !ancV?oon  aC 
this  inge  appears  there  may  be  haemoptysis.  There  irdysDnea  on 
slight  exertion,  and  dullness  over  the  whole  chest,  with  weak  S 
tion  and  mucous  rales.  There  is  no  fever,  and  the  appetite  and 
strength  are  still  good.  ,  If  work  is  abandoned  at  th  s  tin^  i'  cove  y 
s  not  only  possible,  but  in  most  cases  probable.  If  work  is  continue/ 
the  lung  tissue  begms  to  break  down,  and  cavities  form  near  the 
apices.  Expectoration  is  very  profuse,  and  there  may  be  ^vere 
hemorrhages.  There  is  general  duUness'on  percussion.  Ld  th^  last 
traces  of  vesicular  respiration  give  way  to  sibilant,  large  mucous  and 
cavernous  rales.  Fever  is  continuous,  with  evening  exacerbations 
by  diaX  insomnia,  and  great  dyspnea,  soon  followed 

Very  suggestive  al.90  are  the  observations  and  conclusions  of  Dr 
John  Syer  Bristowe,  F.  E.  S.,  who,  in  an  address  on  industrial  dis- 
eases, read  at  the  conference  on  sanitary  subjects  held  in  connection 
with  the  International  Health  Convention  of  188i,  discussed  the 
effect's  of  nonpoisonous  irritants  on  the  lungs,  in  part  as  follows : 

Occupations  which  habitually  expose  the  workmen  to  the  inhala- 
tion o±  abundant  solid  particles  that  are  incapable  of  solution  or 
removal  by  the  animal  tissues  or  secretions,  in  many  cases  induce 
chronic  diseases  of  the  lungs,  which  are  known  as  the  asthmas  or 
consumptions  of  the  several  occupations  referred  to,  and  tend  very 
materially  to  shorten  life  among  those  engaged  in  them.  Workers  in 
coal  mines  and  in  copper  mines,  grinders,  millstone  makers,  and  flax 
dressers  are  perhaps  especially  liable  to  suffer  from  such  causes.  It 
IS  marvelous  how  tolerant  the  bronchial  tubes  and  lungs  are  of  for- 
eign particles  which  are  drawn  into  them  with  the  breath.  Wherever 
smoke  impregnates  the  atmosphere,  as  in  London  and  other  manufac- 
turing towns,  its  particles  are  conveyed  in  greater  or  less  abundance 
into  the  luiigs;  whence  some  are  expelled  with  the  expectoration, 
which  presents,  consequently,  a  slaty  or  black  appearance,  while  some 
get  absorbed,  and  becoming  deposited  in  the  tissue  of  the  lungs,  pro- 
duce in  them  that  black  mottling  which  increases  with  ad\  ancing 
years,  and  is  well  known  to  pathologists.   Yet,  as  a  general  rule,  the 
soot-studded  organs  remain  practically  healthy,  and  no  clinicar evi- 
dences of  pulmonary  disease  manifest  themselves.   The  same  remarks 
doubtless  apply  to  the  inhalation  of  the  siliceous  particles  of  ordinary 
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■I  i.  rn  „ff^„+o  or*.  H^ffprent  however,  when  such  matters  are  in- 
dust    The  effects  aie  ditteient,  ^^^^   ^  ^^^^^^  ,,hi,h  the  suf- 

Ws  Hbol-I  a"  S  ue  resemblance  to  fhoL  of  chronic  phthisis,  som. 
jHliose  of  chroiii^  bronchitis  and  emphysema,  for  ei  her.  ot  which 
Jhev  may  well  be  mistaken.  They  consist  m  gradually  increas.  g 
s  outness  of  breath,  lividity  of  surface,  feebleness  of  circulation  a  u 
CO  gS,  tA^  less  abundant  expectoration;  to  which,  at  a  late 

nerfod  "-eneral  dropsy  and  haemoptysis  may  be  superadded.  Theie  is 
Seneialiv  a  total,  ox  ahiiost  total,  absence  of  fever.  The  only  metb 
odi  so  far  as  I  knfw,  by  which  the  irritative  diseases  of  the  lung, 
hS  considered  can  be  lessened  or  prevented,  are  by  providing  gm,d 
ventilation,  and  (when  possible)  by  adopting  methods  to  preve  t 
he  diffusion  of  particles  of  dust  in  the  atmosphere  which  the  ^ork- 
i^n  iiave  to  bre^Ithe.  It  is  obvious,  too,  that  since  the  diseases  are 
insidious  in  their  progress,  and  increase  m  proportion  as  the  inhaled 
Sicles  accumulate,  tt  would  be  well  for  persons  who  present  early 
traces  of  them  to  seek  at  once  some  other  kind  of  employment. 

HARMFUL  CONSEQUENCES  OF  INDUSTRIAL  DUST  EXPOSURE. 

The  most  qualified  and  extended  discussion  of  the  entire  subject  of 
the  inhalation  of  dust,  its  pathology  and  symptomatology,  with 
special  reference  to  dusty  trades,  is  by  Dr.  J.  T.  Arlidge,  who,  m  1892, 
piiblished  a  treatise  on  The  Hygiene,  Diseases,  and  Mortality  of  Occu- 
pations. "  Few,  indeed,"  he  argued,  "  are  the  occupations  in  which 
dust  is  not  given  off,"  and  "  in  none  can  it  be  absolutely  harmless,  for 
the  lung  tissue  must  be  just  so  much  the  worse,  and  less  efficient  for 
its  purpose,  in  proportion  to  its  embarrassment  by  dust."  And  in 
continuation — 

"VMiat  occurs  to  the  ordinary  citizens  becomes  magnified  ten  or  a 
hundred  fold  to  those  engaged  in  dusty  occupations,  and  more  espe- 
cially where  the  dust  itself  possesses  noxious  properties.  But  unless 
dust  has  this  latter  quality,  it  is  remarkable  with  what  indifference 
its  inhalation  is  treated  by  the  majority  of  worlanen.  In  one  sense, 
indeed,  it  is  unfortunate  that  it  does  not,  for  tlie  most  part,  awaken 
attention  by  any  immediate  tangible  consequences.  Its  disabling 
action  is  very  slow,  but  it  is  ever  progressive,  and  until  it  has  already 
worked  its  baneful  results  upon  the  smaller  bronchial  tubes  and  air 
cells  and  caused  difficulty  of  breathing,  with  cough  and  spitting,  it 
is  let  pass  as  a  matter  of  indifference — an  inconvenience  of  the  trade. 

OBSERVATIONS  ON  NONTUBERCULOUS  RESPIRATORY  DISEASES. 

Aiiidge  called  attention  to  the  fact  that  bronchitis,  asthma,  and 
pulmonary  fibrosis  and  tuberculosis  were  foremost  in  the  causes  of 
British  mortality,  holding  that  Avithout  doubt  these  maladies  were 
largely  attributable  to  the  inhalation  of  dust  operating  per  se,  or  in 
conjunction  with  constitutional  proclivities  and  insanitary  surround- 
ings.  In  further  continuation  he  observes— 

Pathologists  tell  us  of  the  presence  of  bacilli  in  tubercular  disease, 
and  favor  the  belief  that  these  minute  bodies  are  the  cause  of  it. 
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scopic  organisms,  nor  of  the  products  of  their  organL  existence'^ 
The  conclusions  of  Arlidge  are  summarized  in  the  statement  that 
One  practical  lesson  is  to  be  gained  by  these  considerations- 

namely,  thjt  persons  predisposed  to  respiratory  diseases  and  phthisis 

ought  not  to  engage  m  dusty  occupations:'' 

BRITISH  GOVERNMENTAL  INVESTIGATIONS. 

More  recently  the  subject  of  occupational  diseases  in  their  re- 
lation to  Avorkmen's  compensation  has  been  considered  at  lencrth 
and  in  much  detail  by  a  British  departmental  committee  appointed 
to  consider  the  pressing  and  important  question  of  Avorkmen's  com.- 
pensation  for  industrial  diseases.  In  its  observations  upon  respira- 
•  tory  diseases,  and  in  particular  bronchitis,  pneumonia,  and  phthisis 
and  their  relation  to  occupation  exposure,  the  committee  concluded 
that — 

Pulmonary  disease,  manifests  itself  in  three  kinds  or  forms— as 
ordinary  tuberculous  phthisis,  acute  or  chronic ;  as  "  fibroid  phthisis  " 
and  as  a  mixed  form  Avhen  a  tuberculous  process  is  ingrafted  sooner 
or  later  upon  the  fibroid.  Fibroid  phthisis  is  always  a  slow  disease 
It  consists  m  a  chronic  reactive  inflammation  around  the  many 
minute  foci  of  dust  inhalation,  which  by  coalescence  gradually  in- 
vades large  areas,  impairing  and  strangling  the  proper  lun<y  tissues  in 
corresponding  measure.  Again,  a  lung  so  impaired  is  very  apt  to 
harbor  bacilli,  especially  the  bacillus  of  tubercle,  by  the  influence  of 
which  it  may  be  still  further  destroyed.  Thus  both  fibroid  phthisis 
uncomphcated  and  fibroid  phthisis  Avith  the  supervention  of  tubercle 
are  in  their  nature  occujDational  diseases.^ 

TYPICAL  FORMS  OF  FIBROID  PHTHISIS. 

The  committee,  in  its  final  report,  describes  the  typical  forms  of 
fibroid  phthisis  as  induced  by  the  inhalation  of  industrial  dust,  hold- 
ing that — 

The  first  symptom  is  a  cough  Avhich  insidiously;  and  for  a  Avhile 
almost  imperceptibly,  becomes  habitual.  At  first  in  the  morning 
only,_it  gradually  becomes  more  frequent  during  the  day,  and  expec- 
toration, nominal  at  the  beginning,  becomes  more  marked,  though 

'  Report  of  the  Departmental  Committee  on  Compensation  for  Industrial  Diseases, 
London,  1007,  p.  13. 
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deo-rL         tLow  tL  woX  of  employment  or  even  to  cause 

Si  seHous  in^^^^^^  At  some  period  hoAvever,  rarely  less 

tl  an  To  yeL's  and  frequently  more  than  20  of  continuous  employ- 
ment, in^  a  like  impex-ceptible  manner  the  breathing  Sf  J^ovter 
and  the  patient  finds  himself  less  and  less  capable  of  exertion  \  et 
even  4en  the  cough  and  dyspnea  have  reached  a  considei  ab  e 
deo-ree  there  are  no  signs  of  fever,  as  is  the  case  of  pulmonary  tubei- 
cuFoS;  the  flesh  does^^not  fall  and  the  muscles  retain  their  strength 
and  volume.  Thus  even  at  a  period  when  the  malady  is  fully  estab- 
lished the  general  health  may  be  but  little  impaired,  and  the  patient 
may  not  be  compelled  to  cease  work.  Herein  fibix)id  ph  hisis  pre- 
sents a  well-marked  difference  from  pulmonary  tuberculosis ;  and 
even  if,  as  we  have  said,  the  disease  becomes  complicated  with  tuber- 
cle, vet  the  rate  of  progress  may  be  determined  rather  by  the  charac- 
ter of  the  primary  than  of  the  secondary  disease,  though  usually  the 
supervention  of  tubercle  hastens  the  sufferer  into  a  more  rapid  con- 
sumption.^ 

The  results  of  all  these  researches  into  an  almost  neglected  field 
of  preventive  medicine  prove  that  occupation  diseases,  properly  so 
called,  demand  the  most  thoroughly  qualified  medical  supervision  of 
factories  and  workshops  and  the  periodical  medical  examination 
and  inspection  of  persons  employed  in  recognized  unhealthy  trades. 
For,  as  the  committee  referred  to  points  out,  "  If  in  the  early  stage  of 
fibroid  phthisis  the  workman  leaves  the  dusty  employment  for  work 
in  agriculture  or  in  other  occupation  in  air  free  from  irritating  parti- 
cles, the  disease  may  be  practically  arrested;  that  is,  although  the 
part  affected  may  proceed  to  obliteration,  the  disease  would  not  ex- 
tend to  other  parts  of  the  lung,  and  the  portion  destroyed  would  be 
negligible  as  a  factor  of  health  and  capacity." " 

FIBROID  PHTHISIS  AND  OCCUPATIONAL  DISEASE. 

The  conclusion  of  this  investigation,  the  most  important  official 
inquiry  ever  made  into  the  subject  of  industrial  diseases,  fully  war- 
rants the  view  that  while  ordinary  tuberculous  phthisis  can  not  be 
regarded  as  a  disease  peculiar  to  any  occupation,  fibroid  phthisis  in  its 
latter  stage,  and  when  the  history  of  the  case  is  known,  can  be  clearly 
distinguished  from  tuberculous  phthisis;  so  that  it  may  be  regarded 
as  an  established  fact  that  fibroid  phthisis  is  a  disease  peculiar  to 
employment  in  certain  trades,  of  which  the  committee  mentions  the 
following:  Grinders  continuously  using  either  grindstones  or  emery 
for  the  abrasion  of  metals,  especially  steel ;  potters  engaged  in  certain 

1  Report  of  the  Departmental  Committee  on  Compensation  for  Industrial  Diseases, 
1907.  p.  13. 
fldem,  p.  14. 

100811°— 18— Bull.  231—3 


34        MOBTALITY  PBOM  EESPIRATORY  DISEASES  m  DUSTY  TRADES. 

processes;  stone  workers  employed  on  certain  kinds  of  stone  cspe 
cially  If  not  working  in  the  open  air;  tin  miners,  in  par('c".Ta;^  I" 
as  have  previously  been  exposed  to  the  exceedingly  vmh  con 

ions  of  the  gold  mines  of  the  Transvaal;  and^^Lister     no  f  ! 
eluding  men  employed  ^n  certain  processes  of  g.4ister  brickmal  in^ 
The  committee  did  not  arrive  at  final  conclusions  regarding  persmt; 
employed  in  the  slate  mdustry,  or  employees  ii,  ?he  worldng  o 
asbesios  and  many  other  recognized  unhealthy  trades,  partlv  no 
doubt,  because  o  the  limited  scope  of  the  inquiry  and  the  paucitv 
conclusive  statistical  data.   It  is  pointed  out  by  the  committee  that 
It  was  not  possible  to  separate  the  English  death  rates  for  fibroid 
phthisis  from  those  for  other  diseases  of  the  respiratory  system,  since 
medical  men  do  not,  as  a  rule,  distinguish  that  disease  when  certifv- 
ing  the  causes  of  death.  It  is  clearly  established  bv  the  results  of  the 
investigation  that  such  a  distinction  should  be  made  and  that  medical 
practitioners  should  qualify  the  death  returns  from  tuberculosis  in 
all  cases  where  the  death  was  the  result  of  fibroid  phthisis. 
^  The  committee,  having  arrived  at  the  opinion  that  fibroid  phthisis 
IS  a  specific  and  distinguishable  trade  disease,  concluded  that  em- 
ployers might  properly  be  required  to  pay  compensation  to  their 
woi-kpeople  who  contract  it;  but  it  did  not,  however,  recommend 
the  extension  of  the  worlmien's  compensation  act  to  the  disease  for 
two  reasons.    The  first  was  that,  owing  to  the  long  period  of  its 
development,  it  would  not  be  right  to  lay  the  whole  burden  on  the 
employer  under  whom  the  workman  had  been  serving  during  tlie 
12  months  prior  to  the  incapacity.   The  other  and  even  more  im])or- 
tant  reason  was  that  fqr  several  years  before  the  nature  of  the  disease 
can  be  definitely  diagnosed  the  patient  may  suffer  from  symptoms 
that,  while  not  distinctive,  are  sufficient  to  prevent  him  from  securino' 
employment. 

In  the  brief  descriptive  account  of  118  industries  and  occupations 
considered  in  detail  in  this  discussion  only  the  most  general  facts 
have  been  included  in  order  to  emphasize,  as  far  as  possible,  the  in- 
dustrial processes  productive  of  conditions  more  or  less  injurious  to 
health  in  general,  and  conducive  to  the  development  of  tuberculosis  in 
particular.    Authorities  are  referred  to  only  so  far  as  this  has  seemed 
necessary  to  establish  clearly,  in  the  case  of  each  trade  or  occupation 
considered,  the  facts  of  a  more  or  less  excessive  degree  of  frequency  of 
pulmonary  tuberculosis,  aside  from  the  statistical  sources  of  informa- 
tion which,  form  the  basis  of  the  subsequent  conclusions,  except  in  the 
case  of  a  few  employments  for  which  neither  general  vital  statistics 
nor  insurance  mortality  experience  are  as  yet  available.    The  term 
"  tuberculosis  "  is  used  in  a  very  general  sense,  but  as  a  rule  limited 
to  phthisis  pulmonalis,  or  pulmonary  tuberculosis,  unless  otherwise 
stated.    All  of  the  references  to  insurance  mortality  experience  are 
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limited  to  the  mortality  from  phthisis  pulmonalis  and  do  ^^^^  i^^j^^de 
Ih^;.  from  other  forms  of  tuberculosis  or  other  forms  of  respiratory 
diseases  unless  specifically  stated  m  the  text. 

SOURCES  OF  STATISTICAL  INFORMATION. 
The  principal  statistical  data  utilized  in  the  present  discussion  are 
the  following:  First,  the  occupation  returns  according  to  ags  and 
sex  as  published  in  1914  by  the  Thirteenth  United  States  Censii,s  for 
the  year  1910;  second,  the  occupation  mortality  statistics  of  the 
Twelfth  Census,  published  in  1901;  third,  the  occupation  mortality 
data  published  in  the  annual  reports  on  the  mortality  of  the  United 
States  registration  area  for  the  years  1908  and  1909 ;  fourth,  the  occu- 
pation mortality  statistics  published  decennially  as  a  supplement  to 
the  Eeport  of  the  Registrar-General  of  Births,  Marriages,  and  Deaths 
for  England  and  Wales  for  the  two  periods,  1890-1892  and  1900-1902 
(no  later  data  have  as  yet  been  published)  ;  fifth,  the  corresponding 
decennial  mortality  statistics  of  Scotland ;  sixth,  the  industrial  mor- 
tality statistics  of  the  Prudential  Insurance  Co.  of  America  for  the 
period  1897  to  1914,  published  in  connection  with  the  company's 
exhibits  at  the  British  Congress  on  Tuberculosis,  1901,  the  Louisiana 
Purchase  Exposition,  1901,  the  International  Congress  on  Tuber- 
culosis, 1908,  the  International  Congress  on  Hygiene  and  Demog- 
raphy, 1912,  and  the  Panama-Pacific  International  Exposition,  1915; 
seventh,  the  industrial  mortality  statistics  of  the  Metropolitan  Life 
Insurance  Co.,  presented  at  the  annual  meeting  of  the  American 
Public  Health  Association,  1915;  and  eighth,  miscellaneous  occupa- 
tion mortality  statistics  derived  from  special  sources  or  made  public 
in  connection  with  local  investigations,  including,  among  others, 
]nedico-actuarial  experience  data,  the  mortality  returns  for  the  tex- 
tile industry  of  Blackburn,  England,  the  cutlery  industry  in  Shef- 
field, England,  the  quarry  industry  of  Derbyshire,  England,  the 
stone  industry  of  Aberdeen,  Scotland,  the  mining  industry  of  Corn- 
wall, South  Africa,  Montana,  southwest  Missouri,  etc. 

PRINCIPLES  OF  STATISTICAL  ANALYSIS. 

At  least  four  different  statistical  methods  are  available  for  the 
purpose  of  determining  with  approximate  accuracy  the  degree  of 
tuberculosis  frequency  in  different  trades  or  specified  occupations. 
Absolute  accuracy  is  not  obtainable  in  investigations  of  this  kind,  nor 
is  this  absolutely  essential  for  the  practical  ends  in  view. 

The  first  method  is  to  determine  the  proportion  of  persons  in 
specified  occupations  living  ;i(  ages  65  and  over,  and  to  compare  the 
same  with  the  corresponding  proportion  for  occupied  males  gener- 
ally. This  method  is  never  conclusive  by  itself,  but  is  occasionally 
useful  in  connection  with  the  use  of  other  statistical  data.    It  is 
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self-evident  that  other  factors  besides  mortality  determine  the  u.'o' 
portion  of  persons  in  difTorent  occupations  a^  ages  and  J  er' 
It  has  been  shown,  for  illustration,  by  the  census  of  1910,  that  o?  tie 

o"  potions'  r^oS'"  ^'"l^^^^^^i  -  g-'^ 

occupatK  ns  is  89  3  per  cent,  m  contrast  with  only  28.G  per  ctnt  for 
the  female  population.  The  proportion  employed  in  the  genera 
popula  ion  vanes  materially  according  to  sex  and  age,  there  being  a 
gradual  increase  from  ages  14  to  about  45,  subsequ^nl  to  which  fhe 
proportion  either  unemployed  for  physical  or  retired  for  economic 
i-easons  gradually  increases.  At  ages  21  to  44,  for  illustration,  in 
the  American  population  96.7  per  cent  of  the  males  but  only  26  3  per 
cent  of  the  females  are  employed  in  gainful  occupations.  The  maxi- 
mum proportion  of  employed  among  women  occui-s  at  ages  16  to  20 
when  39.9  per  cent  are  engaged  in  gainful  occupations.  ' 

In  the  general  population,  ages  10  years  and  over,  according  to  the 
census  of  1910,  81.3  per  cent  of  males  and  23.4  per  cent  of  females 
were  engaged  m  gainful  occupations.  The  corresponding  percentages 
in  1900,  according  to  the  census,  were  80  for  males  and  18  8  for 
females.  The  proportions  for  the  aggregate  employees  in  the  principal 
occupations  with  exposure  to  dust,  according  to  the  census  of  1910 
are  shown  in  Table  3.  ' 

Table  3.-AGE  DISTRIBUTION  OF  PERSONS  IN  GAINFUL  OCCUPATIONS  WITH  kxPO 

SURE  TO  INDUSTRIAL  DUSTS. 

[Compiled  from  Report  of  Bureau  of  the  Census  on  Occupation  Statistics,  1910.  For  occupations  included 

see  pp.  46  to  50.)  ' 


Age  group. 

Males. 

Females. 

Number. 

■  Per  cent. 

Number. 

Per  cent. 

10  to  13  years  

11,817 
64, 110 
435, 105 
2, 094, 694 
658, 774 

0.4 
2.0 
13.3 
64.2 
20.1 

8,211 
55,  671 
251, 477 
308, 130 
49,889 

1.2 

S.3 
37.3 
45.8 

7.4 

Total,  10  years  and  over  

3, 264, 500 

100.0 

673, 478 

100.0 

By  way  of  further  illustration  attention  may  be  directed  to  the 
fact  that  of  5,606,789  farmers  2,457,572,  or  43.8  per  cent,  were  45 
years  and  over.  In  contrast,  out  of  210,566  males  employed  in  cotton 
mills  only  34,476,  or  16.4  per  cent,  were  45  years  and  over.  It,  of 
course,  would  be  quite  erroneous  to  conclude  that  the  differences  in 
percentages  measure  the  full  effect  of  an  excessive  mortality,  since 
for  obvious  reasons  the  age  distribution  is  primarily  determined  by 
occupational  requirements  and  conditions.  The  illustration  is  suili- 
cient  for  the  purpose  of  emphasizing  the  practical  limitations  of  the 
method  of  ascertaining  occupational  mortality  by  means  of  the  pro- 
portion of  j)ersons  living  at  advanced  ages  in  specified  employments. 
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The  second  method  is  to  ascertain  the  average  age  at  death  m  par- 
ticuhu-  occupations  from  all  and  specified  causes.  This  method  was 
quite  extensively  employed  in  the  earlier  registration  reports  tor 
certain  New  England  States,  and  while  occasionally  useful  m  con- 
nection with  other  data  the  method  by  itself  is  frequently  seriously 
misleading.  According  to  the  combined  statistics  for  the  State  of 
Rhode  Island  (1852-1910),  the  average  age  at  death  of  farmers  was 
Q7A  years,  against  55.86  years  for  florists.  There  are  no  reasons  for 
believing  that  on  the  average  florists  experience  a  higher  death 
rate  than  farmers  and  certainly  not  to  the  extent  indicated  by 
the  difference  of  11.5  years  in  the  average  age  at  death.  Another 
interesting  illustration  is  the  high  average  age  at  death  of  clergymen, 
given  according  to  the  Ehode  Island  experience  ^  as  63.78  years,  and 
the  very  Ioav  average  age  at  death  of  electricians,  given  as  36.14  years. 
These  illustrations  are  sufficient  for  the  purpose  of  emphasizing 
the  uselessness  and  misleading  character  of  a  method  still  occasion- 
ally employed  in  determining  the  relative  mortality  in  difTerent 
occupations  from  all  causes  or  special  causes  by  means  of  the  average 
age  at  death. 

The  third  method  is  to  determine  the  exact  mathematical  rate  of 
mortality  from  all  causes  or  specific  causes,  such  as  tuberculosis  or 
industrial  accidents,  by  the  ascertainment  of  the  number  of  deaths 
occurring  among  every  1,000  persons  of  any  particular  trade  or  occu- 
pation exposed  to  risk  of  death  for  a  given  period  of  time,  usually  a 
single  year.  This  method  is  probably  the  most  satisfactory ;  but  it  is 
often  quite  impossible  to  secure  strictly  accurate  information  regard- 
ing the  number  of  persors  emploj'ed  in  particular  trades  or  occupa- 
tions and  the  corresponding  number  of  deaths  in  precisely  the  same 
group  of  employments.  Estimates  of  the  numbers  exposed  to  risk  in 
particular  occupations  are  quite  likely  to  be  seriously  misleading,  and 
the  chance  of  error  is  materially  increased  hy  differences  in  the  pre- 
vailing methods  of  occupation  classification.  It  is  rarely  the  case 
that  both  the  census  enumeration  and  the  occupation  mortality  re- 
turns are  ascertained  in  exactly  the  same  manner  by  the  census  and 
the  health  authorities  or  registration  officials  througliout  the  country. 

The  fourth  method  is  to  determine  the  exact  proportion  of  deaths 
from  a  specific  cause,  such  as  pulmonary  tuberculosis,  occurring  in 
the  mortality  from  all  causes,  without  reference  to  ages  at  death. 
When  this  method  is  used  with  the  required  caution,  the  proportions 
thus  determined  are  often  sufficiently  suggestive  of  abnormal  condi- 
tions and  occasionally  conclusive. 

A  fifth  method  is  a  modification  of  the  fourth  and  is  generally  known 
as  the  proportionate  mortality  fignrcj  by  means  of  Avhich  the  propor- 


1  Fifty-eighth  Registration  Report,  Rhode  Island,  1910,  p.  031  et  seq. 
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cuTosis  t"'^^  ^T^r^  '""'^     pulmonary  tuber- 

culo  IS,  IS  calculated  as  a  percentage  of  the  deaths  from  all  causes 
oc  m-nng  dunng-  speafiod  periods  of  life.  This  method  has  been 
extensively  employed  in  the  present  discussion,  since  otherwise  h 
availab  e  industx.al  insurance  mortality  statistics  could  not  have 
been  fully  utilized.  This  method,  in  a  measure,  is,  however  the  os 
satisfactory  and  practically  conclusive,  since  it  pi4ents  w  th ^  p"^-" 
iniate  accuracy  the  true  proportionate  incidence  of  pulmonary  tub  t 
culosis  or  the  degree  of  its  frequency  at  specified  periods  of  life 

INDUSTRIAL  INSURANCE  MORTALITY  STATISTICS. 

The  industrial  insurance  mortality  statistics  utilized  in  the  present 
discussion  are  derived  largely  from  the  experience  of  two  thorouo-hlv 
representative  companies  which  have  from  time  to  time  <^ven 
publicity  to  the  facts  of  their  experience.  The  resulting  propor- 
tionate mortality  returns,  however,  indicate  a  specific  mortality  from 
pulmonary  tuberculosis  somewhat  below  the  actual,  since  the  experi- 
ence is,  to  a  certain  extent,  modified  by  medical  selection:  in  other 
Avords,  the  proportionate  mortality  from  pulmonary  tuberculosis,  or 
the  true,  actual  loss  from  the  disease  at  specified  age  periods 
would  have  been  somewhat  higher  if  medical  selection  had  not  been 
made  use  of.  In  comparing  this  experience  with  the  correspondino- 
standard  for  the  registration  area  of  the  United  States  the  comparit 
son  IS,  therefore,  somewhat  more  favorable  to  the  various  trades  and 
occupations  considered  than  would  have  been  the  case  if  the  returns 
could  have  been  derived  from  the  registration  records  of  the  different 
States  and  cities  comprehending  the  experience  of  the  companies 
referred  to. 

Of  the  aggregate  number  (34,997,474)  of  industrial  policies  in 
force  with  all  American  industrial  companies  on  December  31,  191G, 
the  proportion  in  force  with  the  Prudential  and  Metropolitan  com- 
panies was  84  per  cent.  The  experience  utilized,  therefore,  may  be 
considered  as  thoroughly  representative  for  the  industrial  pojnilation 
of  the  countr}'-  at  large. 

THE  PROPORTIONATE  MORTALITY  FROM  PULMONARY 

TUBERCULOSIS. 

The  proportionate  mortality  figures  may  briefly  be  explained  as 
follows :  At  ages  25  to  34,  out  of  every  100  deaths  from  all  causes 
in  the  registration  area  of  the  United  States  during  the  14  years 
ending  in  1913,  30.5  deaths  were  from  pulmonary  tuberculosis.  The 
corresponding  proportion  of  deaths  in  the  industrial  insurance  mor- 
tality experience  of  the  Prudential  Co.  was  67.9  per  cent  for 
grinders,  55.9  per  cent  for  printers  and  compositors,  53  per  cent  for 
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upholsterers,  46.3  per  cent  for  potters,  etc.  The  difference  between 
the  average  mortality  from  puh^aonary  tuberculosis  for  he  regis  ra- 
tion area  as  a  whole  and  the  corresponding  proportionate  mortality 
from  puhnonary  tuberculosis  in  the  occupations^  considered  m 
some  detail,  measures  approximately  the  health-m]urious  circum- 
stances for  different  employments.  It,  however,  does  not  follow  that 
all  of  the  difference  is  necessarily  or  specifically  attributable  to  tiie 
employment  as  such,  or  to  the  health-injurious  conditions  under 
which  the  industry  may  be  carried  on. 

DESCRIPTIVE  DEFINITIONS  OF  INDUSTRIAL  DUSTS. 

Preliminary  to  the  analysis  of  the  mortality  data  and  the  observa- 
tions having  reference  to  the  specific  occupations  or  employments 
considered,  the  following  descriptive  definitions  of  industrial  dusts, 
by  Charles  Baskerville,  Ph.  D.,  are  included  in  explanation  of  the 
statistical  data  and  groupings  of  occupations  with  exposure  to  indus- 
trial dust.  The  extract  is  from  an  exceptionally  useful  and  trust- 
worthy dissertation  on  "Air  impurities:  dust,  fumes,  and  gases,"  in 
the  New  York  Medical  Journal,  November  23  and  30,  1912. 

First,  as  regards  insoluhle  inorganic  dvMs,  it  is  said  that  "  this 
class  includes  metals  (antimony,  arsenic,  type  metal,  brass,  bronze, 
copper,  aluminum,  iron,  steel,  lead,  manganese,  vanadium  and  ferro- 
vanadium,  silver,  tin,  zinc,  and  solder)  in  a  state  of  fine  division 
(dusts,  atomized  metals,  metallic  powders)  ;  flue  dusts;  various  ore 
dusts  (iron  ore,  etc.) ;  silica,  sand,  emery,  flint,  glass  powders;  carbon 
graphite,  diamond,  coal,  soot;  brick  dust,  marble,  granite,  cement, 
terra  cotta;  lime,  gypsum,  plaster,  meerschaum;  phosphates,  guano, 
etc."  The  continuous  and  considerable  exposure  to  the  inhalation  of 
insoluble  inorganic  dusts,  according  to  Baskerville  (who  is  sustained 
by  numerous  other  authorities)  may  result  in  fibrosis  of  the  lungs, 
chiefly  because  of  the  inhalation  of  siliceous  or  metallic  particles,  as, 
for  example,  is  the  case  in  the  so-called  potters'  asthma  and  grinders' 
phthisis.  Pneumonia  has  been  reported  as  frequent  among  work- 
men in  blast  furnaces,  owing,  in  part,  directly  or  indirectly,  to  the 
inhalation  of  slag  dust.  The  disease  known  as  siderosis  is  commonly 
met  with  among  metal  polishers,  knife  grinders,  and  others  engaged 
in  metal  working. 

Second,  soluble  inorganic  dusts. — This  class,  according  to  Basker- 
ville, includes  such  substances  as  are  likely  to  be  swallowed  and  ab- 
sorbed, as,  for  illustration,  metal  particles,  including  lead,  brass,  cop- 
per, zinc,  arsenic,  mercury,  and  silver,  as  well  as  soluble  inorganic 
salts.  Many  dusts  of  this  class,  it  is  pointed  out,  "  are  dangerous 
not  only  because  of  their  irritating  or  poisonous  properties,  but  also 
because  of  their  inflammability,  e.  g.,  potassimn  chlorate." 
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Third,  organic  dusts.-T\ns  cla.ss  is  defined  as  comprising  such 
M'lcoly  varying  matenals  as  "sawdust,  fur,  skins,  fea  hers  brom 
and  sti-aw  grains  and  flours,  jute,  flax,  hen.p,  cotton,  wool,  c  rp 
dust,  street  sweepings,  tobacco-box  dust,  hides  and   eathe  •  felts 
rags,  paper,  horsehair,  etc."   Typical  of  the  diseases  ca^ed  by  or' 
game  dusts  are:  "Flax  dressers'  disease,  a  kind  of  pneumonhf  d  e 
to  the  inhalation  of  particles  of  flax;  pneumoconiosis  due  to  the 
inhalation  of  dust  by  ganister  workers;  alkaloidal  poi^ning  from 
African  boxwood  by  workmen  engaged  in  shuttle  making;  and  ma- 
lignant pustule  and  a  febrile  disease  among  rag  sorters." 

THE  CLASSIFICATION  OF  DUSTY  TRADES. 

The  occupational  grouping  adopted  for  the  purposes  of  the  present 
discussion  IS  necessarily  a  more  or  less  arbitrary  one,  since  all  em- 
ployments involve  exposure  to  more  than  one  particular  kind  of  dust 
It  IS,  however,  safe  to  assume  that  the  predominating  characteristic  of 
a  particular  kind  of  dust  exposure  primarily  determines  the  resultino- 
departure  of  the  mortality  from  pulmonary  tuberculosis  from  the 
normal  for  the  general  population.  All  the  groupings  of  dusty  trades 
which  have  been  adopted  by  Benoiston  de  Chateauneuf,  in  Oesterlen's 
Medical  Statistics,^  by  Hirt,  Sommerfeld,  Merkel,  Arlidge,  Oliver, 
and  others  have  this  limitation  in  common,  since  no  entirely  con- 
clusive scientific  inve«;tigation  has  been  made  to  afford  the  material 
for  a  final  and  strictly  scientific  classification  of  dusty  trades.  The 
present  classification,  however,  will  at  least  serve  the  purpose  of 
a  convenient  arrangement,  with  a  strict  regard  to  the  facts  as  they 
are  known  and  understood  at  the  present  time. 

The  occupational  grouping  as  given  below  has  been  adopted  to 
emphasize  in  a  rather  general  way  the  principal  dust  hazards  in  118 
occupations  or  groups  of  employments,  and  to  facilitate  the  con- 
venient relerence  to  the  particular  industries  considered  in  more  or 
less  detail  in  the  subsequent  discussion. 

INDUSTRIAL  AND  OCCUPATIONAL  CLASSIFICATION  ACCORDING  TO  THE  KIND 
OF  UNAVOIDABLE  DUST  EXPOSURE,  WITH  SPECIAL  REFERENCE  TO  THE 
MORTALITY  FROM  PULMONARY  TUBEaCULOSIS. 

SECTION  A. — INORGANIC  DUSTS. 

Group  1. — Metallic  dust. 

Artificial-flower  makers.  Die  setters  and  sinkers. 

Brass  workers.  Electrotypers  and  stereotypers. 

Cliippers,  at  blast  furnaces  and  steel  Engravers. 

rolling  mills.  Filers. 
Compositors  and  typesetters.  Gold  beaters. 

Cutlery  makers.  Grinders. 


*  Handbuch  der  medlcinischen  Statlstik.  by  Dr.  Fr.  Ocsteiion,  Tiiblngon,  1S74,  p.  3S9. 
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Grinders,  card  (cotton  mills). 
Jewelers,  manufacturing. 
Polishers,  buffers,  and  finishers. 
Tre-ssmen  and  press  feeders. 


Sand  blasters. 
Saw  filers. 
Solderers. 
Toolraakers. 


Group  2. — Mineral  dust. 


Asbestos  workers. 

Brick,  tile,  and  terra-cotta  factories. 
Core  makers. 
Color  mixers. 
Glass  blowers. 

Glass  factories  (other  than  blowers). 
Lacquerers,  japauners,  enamelers. 
Lime,  cement,  and  gypsum  factories. 
Lithographers. 


Marble  and  stone  workers. 

jSIica  workers. 

Mirror  makers. 

Holders. 

Paint  factories. 

Paper  hangers  and  helpers. 

Plasterers. 

Pottciles. 

Whitewashers, 


Group  3. — Mineral  industries. 


Asphalt  miners. 

Bauxite  miners. 

Coal  miners. 

Copper  miners. 

Gold  and  silver  miners. 

Graphite  miners. 

Iron  miners. 

Lead  and  zinc  miners. 


Mica  miners. 
Phosphate  miners. 
Quarries. 

Quicksilver  miners. 
Spar  miners. 
Sulphur  miners. 

Other  and  not  specified  miners. 


SECTION  B. — ORGANIC  AND  MISCELLANEOUS  DUSTS. 

Group  Jf. — Yegetahle  fiber  dust. 


Broom  and  brush  factories. 

Cjorn  shellers,  gi-ain  thrashers,  wood 

sawyers,  etc.,  in  agriculture. 
Cotton  ginners. 
Cotton  spinners. 
Cotton  weavers. 
Other  cotton  mill  employees. 
Hay  and  straw  balers. 
Hemp  and  jute  mills. 
Knitting  mills. 
Lace  and  embroidery. 
Huen  mills. 
Paper  and  pulp  mills. 
Paper-box  makers. 
Rag  dealers. 

Rag  pickers,  sorters,  and  cleaners. 


Rope  and  cordage  factories. 
Sail,  awning,  and  tent  factories. 
Straw  factories. 

Textile  mills— dyeing,  finishing,  print- 
ing. 

Textile  mills  (not  specified). 
Wood — cabinetmakers. 
Wood — box  makers. 
Wood  carvers. 

Wood — furniture  factories,  except  pol- 
ishers and  finishers. 

Wood — piano  and  organ  factories,  ex- 
cept polishers  and  finishers. 

Wood  polishers  and  finishers. 

Wrappers  and  packers. 


Group  5.— Animal  and  mixed  fiber  dust. 


Carpet  mills. 
Furriers. 
Hair  workers. 
Hat  factories. 
Mattress  makers. 


Upholsterers. 
Silk  mills. 

Woolen  and  worsted  .spinners. 
Woolen  and  worsted  weavers. 
Woolen  and  worsted  mills. 
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Group  6. — Organic  dust. 


Bakeries. 

Bone  and  ivory  workers. 
Button  factories. 
Candy  factories. 
Celluloid  workers. 
Charcoal  and  coke  works. 
Cigar  and  tobacco  factories. 
Fertilizer  factories. 
Glove  factories. 


Grain  and  flour  mills. 
Grain-elevator  employees. 
ITaruess  and  saddle  factories. 
Pocketbook  and  belt  makers. 
Rubber  factories. 
Shoe  factories. 

Shoemakers  (not  in  factories). 

Tanneries. 

Truuk  factories. 


Group  7.— Mixed  organic  and  inorganic  (public)  diists. 


Carriage  and  hack  drivers. 

Chaulfeurs. 

Coachmen. 

Drivers  and  teamsters. 
Garbagemen  and  scavengers. 


Street  car  conductors. 
Street  car  motormen. 
Street  cleaners. 
Sweepers,  car. 
Waste  products  (junk). 


AGE  IN  RELATION  TO  OCCUPATION  AND  DUST  EXPOSURE. 

For  convenience  and  ready  reference  the  so-called  dusty  indus- 
tries, trades,  and  occupations  have  been  arranged  in  seven  large 
groups,  which  include  specific  subgroupings  and  an  aggregate  of 
3,264,500  males  and  673,478  females,  as  returned  by  the  occupation 
census  of  1910.  The  grouping  in  matters  of  detail  is  unquestionably 
open  to  criticism,  but  in  the  absence  of  a  thoroughly  worked  out  de- 
scriptive account  of  the  industries,  trades,  and  occupations  referred 
to  it  is  exceedingly  difficult  to  adopt  a  more  satisfactory  arrangement. 
Since  each  subgrouping  will  be  discussed  in  detail,  the  errors  inherent 
in  the  main  groupings  are  not,  as  a  matter  of  practical  certainty,  of 
suflicient  importance  to  invalidate  the  final  conclusions  concerning 
the  specific  injuriousness  of  particular  forms  of  dust.  Since  the  age 
distribution  of  wage  earners  in  particular  occupations  varies  widely, 
the  details  according  to  sex  and  for  all  the  seven  subdivisions  are 
given  in  Table  6  (pp.  46  to  60),  included  in  which  is  a  column  show- 
ing for  each  and  every  industry,  trade,  or  occupation  the  proportion 
living  at  ages  45  and  over.  The  wide  differences  in  age  distribution 
disclosed  by  this  analj'sis  are  of  special  importance  in  the  scientific 
consideration  of  the  mortality  data  and  the  descriptive  observations 
concerning  the  conditions  under  which  the  various  dusty  trades  are 
carried  on.  The  same  conclusion  applies  to  differences  in  the  sex  dis- 
tribution of  employees;  for,  as  elsewhere  shown,  the  specific  death 
rates  from  tuberculosis  vary  considerably,  according  to  age  and  sex. 
For  illustration,  at  ages  15  to  24  the  mortality  from  tuberculosis  of 
the  lungs  is  12.15  per  10,000  for  males,  against  14.15  per  10,000  for 
females  J  in  other  words,  the  normal  tuberculosis  mortality  of  females 
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is  excessive  at  this  period  of  life.  If,  therefore,  an  industry,  trade,  or 
occupation  mcludes  a  disproportionately  large  number  of  young 
women  wage  earners,  the  general  mortality  from  tuberculosis  might 
be  higher  without  necessarily  implying  a  very  definite  relation  to  the 
more  or  less  considerable  degree  of  dust  exposure. 

Conceding  the  general  imtrustworthiness  of  morbidity  and  mor- 
tality conclusions  based  exclusively  upon  the  age  distribution  of  per- 
sons employed  in  different  industrial  groups  according  to  the  kind 
of  dust  exposure,  some  value  may  safely  be  attached  to  this  method 
of  analysis  when  made  use  of  with  exceptional  caution  on  account  of 
the  large  variety  of  special  conditions  and  circumstances  which  have 
an  important  bearing  upon  the  age  distribution  of  men  and  women 
in  different  industrial  pursuits.  Some  employments  are  obviously 
only  for  the  young,  while  others  are  chiefly  for  the  old.  In 
some  no  special  trade  ability  is  required,  with  the  result  that  there 
are  frequent  occupation  changes,  while  in  other  groups  the  required 
degree  of  specialized  skill  is  such  that  the  employment  becomes 
practically  the  pursuit  of  a  lifetime.  Furthermore,  in  certain  occu- 
pations there  is  a  constant  elimination  of  employees  with  advancing 
age  on  account  of  unsuitability  for  the  special  industrinl  pursuits 
carried  on,  which,  of  course,  tends  materially  to  disturb  the  propor- 
tion of  aged  persons  under  the  conditions  stated. 

AGE  DISTRIBUTION  OF  EMPLOYEES  IN  DUSTY  TRADES. 

Table  i  shows  the  proportionate  distribution  of  males  in  the  seven 
groups  of  dusty  trades  according  to  thi-ee  subdivisions  of  age — under 
16.  fi-bm  16  to  44,  and  45  and  over.  It  is  most  regrettable  that 
the  census  age  grouping  by  occupation  should  not  have  been  extended 
to  the  age  period  65  and  over,  which,  of  course,  for  certain  morbidity 
and  mortality  purposes  is  distinctly  more  useful  and  conclusive  than 
the  age  period  of  45  and  over : 

Table  4.— PROPORTIONATE  AGE  DISTRIBUTION  OF  MALES  IN  DUSTY  TRADES. 

(Compiled  from  Report  of  Bureau  of  the  Census  on  Occupation  Statistics,  1910.  For  occupations  included, 

see  pp.  40  to  50.] 


Trade  groups. 

Per  cont  in  age  group — 

Under  16. 

16  to  44. 

45  and  over. 

0.  .54 
l.SG 
1.74 
7.73 
4.06 
2. 28 
.77 

82. 52 
7S.  43 
79.65 
75. 01 
75. 49 
72.  .53 
77.91 

18.94 
19. 71 
18.  61 
17.  26 
20.  45 
25. 19 
21.32 

7.  Mixed  organic  and  inorganic  (public)  dusts  

Total  

2. 33 

77.49 

20.18 

44       MOIVTALITY  FROM  RESPIRATOEY  DISEASES  IN  DUSTY  TRADES. 

_  According  to  this  table,  the  proportion  of  young  persons  is  hir^^est 
in  the  group  of  occupations  with  exposure  to  vegetable  fiber  ditsts 
Which,  ot  course,  is  inclusive  of  the  entire  cotton-textile  industry' 
I  he  proportion  is  least  in  the  group  of  occupations  with  exposure  to 
metallic  dusts,  largely  because  of  the  practical  absence  of  an  appren- 
tice system  and  the  highly  specialized  skill  required  of  a  large  number 
of  employees  in  the  cutlery,  tool,  jewelry,  printing,  and  related  trades 
In  the  entire  group  of  dusty  trades  the  proportion  of  men  aged  45 
and  over  is  20.18  per  cent,  being  lowest  among  the  workers  with 
exposure  to  metallic  dusts,  or  16.94  per  cent,  and  highest  among  work- 
ers with  exposure  to  organic  dusts,  or  25.19  per  cent.    This  result 
IS  of  special  significance  in  the  case  of  men  employed  with  exposure 
to  metallic  dusts,  on  account  of  the  small  proportion  employed  at 
ages  under  16,  which  ordinarily,  of  course,  would  tend  to  raise  the 
proportion  at  ages  45  and  over.   The  abnormal  age  distribution  in 
the  case  of  this  group  of  employees,  therefore,  confirms  the  mortality 
data  suggestive  of  an  excessive  death  rate  among  men  employed  in 
this  group  of  occupations,  particularly  or  largely  in  consequence 
of  considerable  and  continuous  exposure  to  metallic  dusts.    In  the 
case  of  men  employed  in  occupations  with  exposure  to  vegetable 
fiber  dusts  the  proportion  aged  45  and  over  is  17.26  per  cent,  but 
this  low  proportion  is  in  part  due  to  the  very  high  proportion  of 
persons  employed  at  ages  under  16.   Here,  however,  also  to  a  limited 
extent  the  high  figure  is  fairly  conclusive  and  indicative  of  a  rela- 
tively high  mortality  in  middle  adult  life.  The  group  of  occupations 
following,  in  the  order  of  the  proportion  of  persons  aged  45  and 
over,  is  composed  of  men  employed  in  mineral  industries,  followed 
by  men  employed  in  occupations  with  exposure  to  mineral  dusts, 
v/hich  two  groups,  of  course,  have  much  in  common,  and  for  which 
the  age  distribution  is  almost  the  same.    A  more  favorable  propor- 
tion is  shown  for  persons  emploj^ed  in  occupations  with  exposure  to 
animal  and  mixed  fiber  dusts,  or  20.45  per  cent,  and  these  are  followed 
by  persons  with  exposure  to  public  or  street  dusts  (21.32  per  cent), 
and,  finally,  by  persons  in  the  group  of  occupations  with  exposure  to 
organic  dusts,  or  25.19  per  cent.   As  shown  elsewhere,  in  this  group 
of  occupations  the  result  of  dust  exposure  is  apparently  least  harmful 
where  the  proportion  of  workers  45  j^-ears  and  over  is  correspondingly 
the  largest.    In  a  general  way,  therefore,  the  age  distribution  fairly 
conforms  to  the  conclusion  based  upon  mortality  statistics. 

Table  5  exhibits  the  corresponding  information  for  females,  but 
the  data  must  be  considered  distinctly  less  conclusive  and,  in  the  case 
of  certain  groups,  practically  valueless,  on  account  of  the  small 
number  of  employees  concerned. 
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TABLE  S  -PROPORTIONATE  AGE  DISTRIBUTION  OF  FEMALES  IN  DUSTY  TRADES. 
[Compi.odrromRoportofBurea„oftheCensusonOccupa«o„  For  occupations  inCuded. 


Trade  group. 


1.  Metallic  dust  

2.  Mineral  dust  

3  Mineral  industries  

4  Vegetable  fiber  dust  

5.  Animal  and  mixed  fiber  dust  

6.  Organic  dust  

7.  Mi.xed  organic  and  inorganic  (public)  dusts. 


Total. 


Per  cent  in  age  group- 


Under  16. 


4.27 
7.99 
7. 27 
11.94 
8. 44 
7. 45 
1.00 


9.50 


16  to  44. 

45  and  over. 

90. 50 

5.23' 

85.26 

6.75 

80.91 

11.82 

81.75 

G.  31 

82.20 

9. 36 

84. 55 

8.00 

78.20 

20.80 

S3. 10 

7.40 

No  safe  deductions  can  be  based  upon  this  table,  which  is  merely 
included  here  for  the  purpose  of  completeness.  The  chief  factor  of 
uncertainty  inherent  in  this  table  is  the  constant  elimination  of 
women  from  industry  on  account  of  marriage  and  for  other  reasons, 
naturally  tending  toward  a  decidedly  lower  proportion  of  women 
ages  45  and  over  in  industrial  pursuits,  regardless  of  the  fact  that 
in  the  population  at  large  the  proportion  of  women  at  this  period 
of  life  exceeds  the  corresponding  proportion  of  men.  Even  subject 
to  these  qualifications  it  is  suggestive  that  the  proportion  of  women 
aged  45  and  over  employed  in  occupations  with  exposure  to  metallic 
dusts  should  be  the  lowest  of  the  seven  groups,  5.23  per  cent,  against 
7.40  per  cent  for  the  aggregate  number  of  female  employees  in  occu- 
pations with  exposure  to  industrial  dusts.  There  are  practically  no 
women  employed  in  mineral  industries,  but  as  shown  by  the  intro- 
ductory tables  most  of  the  occupied  females  are  employed  in  the 
occupations  with  exposure  to  vegetable  fiber  dusts,  animal  and  mixed 
fiber  dusts,  and  organic  dusts,  which  are,  of  course,  inclusive  of  all  the 
different  subdivisions  of  the  textile  industry.  It  is  suggestive  in  this 
connection  that  no  definite  conclusions  can  be  drawn  from  the  table 
further  than  as  stated. 

The  analy.sis  could  have  been  extended  to  the  118  individual  occu- 
pations, employments,  or  industries,  but  the  table  following  makes 
this  unnecessary.  The  details,  however,  in  the  case  of  many  occupa- 
tions are  distinctly  indicative  of  unfavorable  heal'th  conditions,  and 
especially  is  this  true  for  grinders,  polishers,  and  buffers,  toolmakcrs, 
and  sand  blasters  in  the  iron  and  steel  industries.  An  analysis  in 
detail,  however,  is  much  more  subject  to  the  qualification  of  extreme 
care  in  the  use  of  the  data  for  the  purpose  of  emphasizing  the  pos- 
sibly injurious  results  of  any  particular  occupation,  industry,  or  trade 
on  the  basis  of  the  proportion  of  men  or  women  employed  at  ages  45 
and  over.  The  data  are  included  primarily  for  the  purpose  of  mak- 
ing the  statistics  conveniently  available,  and  to  bring  the  facts  of  age 
distribution  into  intelligent  correlation  to  tlie  general  discussion  of 
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the  circumstances  and  conditions  more  or  less  accountable  for  hcltli 
njurious  results  of  certain  occupations,  trades,  and  ind  ^t  t 

or^^l -ai  r-'^'     ^^^^ — -  ^^^^^^ 

TA..,.K  6._AGE  DISTRIBUTION  OF  EMPLOYEES  IN  DUSTY  TRADES.  BY  SEX  AND  OCCU 

PATION  GROUPS.  '""-a  an IJ  occU- 
Compilod  from  Report  of  Bureau  of  the  Census  on  Occupation  Statistics  1910] 
  GKOtJP  l.-METALLIC  DUST. 


Sex  and  occupation  group. 


MALE. 


Artificial-flower  maJcers  

Brass  workers  ] . . " 

Chippers  (lilast  furnace  and'stoeYromngmim' 
Coraposit'jrs  and  typesetters. 

Cutlery  makers    

Die  setters  and  sinkers         

Ele?trotji)ers  and  storeotypers" 

Engravers    

Filers  

Gold  beaters          

Grinders  

Grinders,  card  

Jewelers,  manufacturing. . .  ] 
Polishers,  bullers,  and  ruiishers 
Pressmen  and  press  feeder-. ..... 

Sand  blasters,  iron  and  steel  

Saw  filers  

Solderers  

Toolmakers  


Total 
em- 
ploy- 
ees. 


Total  

Per  cent  in  each  age  group. 


FEMALE. 


Artificial-flower  makers  

Brass  workers  

Com]iositors  and  tyiJcsetters  

Cutlery  makei's  

Die  setters  and  sinkers  

Eleetrotypers  and  stereotypers.. 

Engravers  

Filers  

Gold  beaters  

Grinders  '  

Grinders,  card  

Jewelers,  manufacturing  

Polishers,  bufi'ers,  and  finishers. 

Pressmen  and  press  feeders  

Sand  blasters,  iron  and  steel  

Saw  filers  

Solderers  

Toolmakens  


1,238 
15,<)12 
9fiS 
111,4S9 
4,  S40 
2, 744 
4,263 
II,  .315 
3,016 
007 
S,214 

1,  o.';7 

0,943 
31.772 

2.5;  sr.  1 

99 
7,345 
434 
20,212 


Number  in  age  group— 


10  to 
13. 


258, 4.54 
100.00 


14  to 
15. 


57 
82 

3 
23 
107 

4 

1 
27 
31 
12 
93 

1 
11 
401 
437 


16  to 
20. 


Total  

Per  cent  in  each  age  group. 


S,616 
1S7 

13,  m 
m 
4 
100 

■U:l 
227 
76 
3r,4 
4 

1 , 435 

3,  204 

4,  133 

2 
2 
11)1 
05 


36 

o.ni 


50 


2 

3 
75 


1, 370 
0.53 


267 
1,665 
62 

21, 902 
889 
290 
510 
1,850 
320 
103 
1,070 
06 
1,243 
4,241 
6, 851 
20 
387 
97 
2,282 


44. 115 
17.07 


33, 255 
100. 00 


51 
0.  15 


919 
4 
7 
39 


21  to 
44. 


672 
11,166 
722 
70, 726 
2,894 
1,996 
3, 097 
7, 574 
1,769 
327 
5,346 
726 
4,257 
21,759 
16,677 
65 
4.910 
278 
14, 186 


45  and 
over. 


235 
2,999 

181 
18,834 

945 

454 

660 
1,864 

805 

165 
1,705 

294 
1,432 
5,367 
1,971 

14 
2,046 

56 
3,069 


169. 147 

65.  45 


43, 786 
16.91 


23 
176 
174 


3,791 
82 
4,667 
263 
2 
27 
158 
100 
32 
189 
1 

1,209 
1,863 
2 


3,297 
88 
8,411 
218 
2 
C2 
26S 
HI 
35 
157 
3 
789 
1,577 
1,982 


Per 
cent 
45  years 
and 
over. 


19.0 
18.8 
18.7 
10.9 
19.5 
16.5 
15.5 
16.5 
29.7 
27.2 
20.8 
27.0 
20.6 
10.9 

7.0 
14.1 
27.9 
12.9 
18.2 


559 
13 

096 
23 


68 
181 
134 


44 


1,369  I  12,985 
4.  12      39.  05 


17,111 
51.  45 


1, 739 
5.23 


GROUP  2.— MINEZIAL  DUST. 


0.5 
7.0 
5.1 
4.2 


10.0 
5.1 
5.3 
9.2 
1.9 


4.7 
5.6 
3.2 


.6 
7. 7 


MALE. 

Asbestos  workers  

Brick,  tile,  and  tcrra-cotia  factories... 

Core  makers  

Color  mixers  (not  paint)  

Glass  blowers  

Gla.ss  factories  (excluding  blowers)  

Lacqiicrers,  Japanners,  cnamelers  

Lime,  cement,  and  gypsum  factories. . 

Lithographers  

Marble  and  stone  yards  

Mica  v/orkers  

Mirror  mai^cni  


1,197 

2 

15 

121 

891 

1{» 

14.0 

92.  823 

£00 

2,112 

14.663 

59.862 

1.5.020 

10. 8 

16. 479 

4 

411 

4.019 

10  m 

1.377 

S.4 

85S 

15 

IM 

512 

217 

25.3 

15,471 

17 

9.57 

11.. 885 

2. 615 

16.9 

61,299 

""■395" 

4.101 

14.416 

.34. 135 

8,249 

13. 5 

1,225 

23 

174 

217 

17.7 

46,898 

78 

414 

5,573 

33,340 

7. 493 

10.0 

7. 661 

11 

1,299 

5,  001 

1.3.'i0 

17.6 

52, 813 

23 

278 

4,138 

33.731 

14,0-13 

27.7 

27 

1 

10 

M 

0 

7.4 

687 

1 

8 

100 

482 

90 

14.0 
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TABL.  C.-AGE  DISTRIBUTION  OF  EMPLOYEES  IN  DUSTY  THADES,  BY  SEX  AND  OCCU- 

PATION  GKOUPS— Coutiaued. 
GROUP  2.-MINEUAL  DCST-Concluded.  


Sex  and  occupation  group. 


MALE — concluded. 

Moldcr.s  

Paiiit  factories  

Paper  hangers,  apprentices,  and  helpers . 

Plasterers  

Pol  teries  

AVhitcwashers  


Total  

Per  cent  in  each  age  group. 


FEMALE. 

Asbestos  workers  

Brick,  tile,  and  tcrra-cotta  lactories  

Core  makers  

Color  mixers  (not  paint)  

Glass  blowers  ,.  

Glass  factories  (excluding  blowers)  

Lacciuercrs,  japanners,  enamclers  

Lime,  cement,  and  gypsum  faclorios  

Lithographers  

Marble  and  stone  yards  

Mica  workers  

Mirror  makers  

Holders  

Paint  factories  

Paper  hangers,  apprentices,  and  helpers . 

Plasterers  

Potteries  

White  washers  


Total  

Per  cent  in  each  age  group. 


Total 
em- 
ploy- 
ees. 


113,617 
■1,727 
2.'i.561 
50, 525 
21.1.59 
l,f.B3 


129 
1,581 
1,836 
37 
90 
3,R7J 
2S9 
281 
477 
224 
164 
33 
66 
213 
823 
8 

5,202 
5 


15,332 
100.00 


Number  in  age  group— 


10  to 
13. 


4 
14 
IS 
44 

1 


1,1.50 
0.22 


62 
0.40 


14  to 
15. 


37 
91 
255 
147 
488 
4 


8.431 
1.04 


21 
1.35 

90 
3 
2 
451 

17 
9 
1 

22 
0 
2 
2 

21 
4 


377 


1,163 
7.59 


10  to 
20. 


8.165 
730 
2,362 
3, 4.52 
3,578 
65 


63.966 
12.43 


55 
613 
1,016 

23 

39 
1,957 
140 

87 
222 

85 
119 

10 

20 
109 

IS 


2,030 


6.543 
42.68 


21  to 
44. 


84,070 
3,010 
16.636 
30, 564 
13,397 
696 


47 
711 
708 
10 
45 
1,338 
120 
146 
238 
96 
36 
19 
35 
70 
466 
4 

2,438 
2 


6.529 
42.58 


45  and 
over. 


21,345 
892 
6,294 
16,314 
3, 652 
897 


101,471 
19.71 


6 
114 

22 
1 
4 
95 
11 
39 
16 
20 
3 
2 
9 

10 

335 
4 

341 
3 


1,035 
6.75 


GROUP  3.— MINERAL,  INDUSTRIES. 


MALE. 

Asphalt  miners  and  laborers  

Bauxilc  miners  and  laborers  

Coal  miners  

Copper  miners  

Gold  and  silver  miners  

Graphite  miners  and  laborers... 

Iron  miners  

Lead  and  zinc  miners  

Mica  miners  and  laborers  

Phosphate  miners  and  laborers . 

Quarries  

Quicksilver  miners  and  laborers 

Spar  miners  and  laborers  

Sulphur  miners  and  laborers  

Mines  not  specified  

Other  miners  and  laborers  

Total  

Per  cent  in  each  age  group  

FEM^iiE. 

Bauxite  minors  and  laborers  

Coal  miners  

Copper  miners  

Gold  and  silver  miners  

Iron  miners  

Lead  and  zinc  miners  

Mica  miners  and  laborers  

Phosphate  miners  and  laborers. 

Quarries  

Spar  miners  and  laborers  

Other  miners  and  laborers  

Total  

Per  cent  in  each  ago  group  


132 

2 

1 

14 

106 

9 

6.8 

200 

2 

36 

128 

34 

17.0 

591,024 

1,292 

11,319 

73, 514 

402,631 

102, 268 

17.3 

35. 117 

16 

Sfi 

2. 032 

27, 034 

5,349 

15.2 

53, 869 

5 

43 

2, 154 

32, 915 

18,  752 

34.8 

178 

1 

2 

19 

134 

22 

12.4 

45,917 

152 

427 

5,681 

34,189 

5,468 

11.9 

IS, 526 

4 

100 

2,093 

13,363 

2,966 

16.0 

277 

3 

8 

45 

109 

52 

18.8 

4,5S2 

80 

131 

065 

3,201 

505 

11.0 

73.9.54 

118 

815 

9,029 

49,097 
88 

14, 895 

20.1 

126 

3 

35 

27.8 

501 

10 

14 

68 

330 

79 

15.8 

4S5 

1 

1 

78 

338 

67 

13.8 

19, 117 

15 

55 

973 

11,561 

6,513 

34.1 

892 

4 

10 

119 

549 

204 

22.9 

844,897 

i,  703 

13, 020 

97, 123 

575,833 

157,218 

100. 00 

0.20 

1.54 

11.50 

68.15 

18.61 

1 

1 

368 

2 

27 

94 

214 

31 

8.4 

15 

12 

3 

20.0 

39 

19 

20 

51.3 

32 

3 

8 

17 

4 

12.5 

14 

1 

5 

8 

29 

1 

3 

13 

10 

2 

6.0 

11 

1 

9 

1 

9.1 

28 

8 

18 

2 

7.1 

1 

1 

12 

2 

1 

1 

0 

2 

16.7 

550 

5 

35 

130 

315 

05 

100. 00 

0.91 

0.30 

23.64 

57.27 

11.82 
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OV  EMPLOYEES  IN  DUSTY  TRADES,  BY  BEX  A vn  nror. 
ATION  GROUPS-Contmued.  - 

GKOUP  4.-VEGETABLE  FIDEU  DUST. 


Table  6.-AGE  DISTRIBUTION  OP  EMPLOYEES  IN  DUSTY 

l:  


Sex  and  occupation  group. 


Total 
em- 
ploy- 
ees. 


MALE. 

Broom  and  brush  factories  

Corn  shellers,  grain  tlir.ishersVwood'sawyers" 
etc.,  aKrieuIturo  

Cotton  ginners.otliermiscollaQeouV  industries" 

Cotton  spinners  

Cotton  weavers  . 

Other  eotton-mill  employees 

Hay  and  straw  balers  '.   

Hemp  and  jute  mills  

lOiittiug  mills  ].  

Lace  and  embroidery  

Linen  mills  ".  

Paper  and  pulp  mills i 

Paper-box  makers  .  . 

Rag  dealers  

Rag  pickers,  sorters,  and  cUanoVs".'.' 

Rope  and  cordage  factories  

Sail,  awning,  and  tent  factories  

Straw  factories  

Textile  mills— dyeing,  finishing'  printing 

Textile  mills,  (not  speciOed)  

Wood — cabinetmakers  

^^^ood— box  makers  .  .  . 

Wood  carvers 


Number  in  age  group— 


:oto 

13. 


14  to 
15. 


Wood— furniture  factories,  except 'polishers' 
and  unishers 


Wood— piano  and  organ  factories,  except  pol'-' 

iihera  and  finishers  

Wood  polishers  and  finishers  i " 

Wrappers  and  packers  .  " 


10,603 

3,019 
1,342 
15,8/4 
48,929 

80, 778 
1,  r.98 
3,438 

27, 236 
5, 199 
1,248 
6,933 
5,688 
1,805 
1,220 
0,372 
2,004 
205 

30,382 

23,800 
7, 142 
0, 382 

12,054 

4,146 

635 
20, 271 
6,41)0 


39 


7 

990 
244 
4, 295 
9 
7 

022 
7 
1 


22 
78 


147 
1 


1 

3 

10 


370 

4 

9 

1,810 
1,383 
8,985 
32 
144 
2,421 
325 
97 
72 
381 
9 
18 
304 
34 
9 
692 
1,266 
3 
432 
CO 

120 

4 

224 
273 


10  to 
20. 


TotaL..   330,323 

Per  cent  in  each  age  group   lOo.  00 


FEMALE. 

Broom  and  brush  factories  

Cotton  ginuers.other  miscellaneous  indast'r'ics] 

Cotton  spinners  

Cotton  weavers  

Other  cotton-mill  employees. 

Hemp  and  jute  mills            

Knitting  mills  . 

Lace  and  embroidery                

Linen  mills  !!!!!! 

Paper  and  pulp  mills  

Paper-box  makers    

Rag  dealers  .  .  [  . 

Rag  pickers,  sorters,  and  cleaners  

Rope  and  cordage  factories  

Sail,  awning,  and  tent  factories  

Straw  factories  

Textile  mills— dyeing,  finishing,  printing  

Textile  mills  (not  specified)  

■Wood- box  makers  

Wood  carvers  

■\Vood— furniture  factories,  except  polishers 
and  finishers  

Wood— piano  and  organ  factories,  except  pol- 
ishers and  finishers  , 

Wood  polishers  and  finishers  , 

Wrappers  and  packers  , 


0,541 
1.94 


19,487 
5.79 


2, 359 
39 
32, 151 
43,911 
59, 372 
2, 7S1 
69,414 
15,820 
1,540 
2, 744 
14, 220 
170 
1,800 
4,102 
1,074 
2,378 
4,083 
28, 908 
778 
145 

144 

3 
340 
7,781 


3,520 
330 
1,242 
2 
918 
75 
3 
4 
66 


199 


2 
26 
1 
1 
10 
253 
16 


2 
25 


Total   290, 135 

Per  cent  in  each  age  group   100. 00 


0,490 
2. 19 


5,906 
2,047 
5,004 
163 
7,237 
1,200 
135 
138 
1,865 
4 
56 
410 
44 
77 
200 
2,572 
91 
6 


1,825 

107 
81 
4,387 
9,758 
18,379 

197 

722 
7,816 
1,305 

280 
1,037 
1,000 
79 

135 
1,327 

288 
54 
4,459 
4,408 

405 
1,090 
1, 101 

756 

87 
2,324 
1,212 


21  to 
44. 


05, 879 
19. 59 


22 
755 


28. 803 
9. 75 


1,018 
1 

13, 564 
11,807 
21,030 
1,301 
28,082 
5,747 
684 
1,070 
7,014 
32 
393 
1,991 
281 
589 
1,440 
10, 465 
369 
45 

GO 

2 
117 
4,058 


6,096 

2,701 
8.54 
6,8-48 
31, 779 
38, 077 
1,128 
2,092 
13, 510 
2,872 
003 
4,035 
3,002 
952 
702 
3,555 
1,444 
115 
17,949 
12,983 
4,009 
3, 143 
7,397 

2,381 

385 
13,360 
3,740 


45  and 
over. 


180,378 
55.42 


.2,233 

1,107 
391 
1,833 
5, 7li5 
11,042 
332 
473 
2, 807 
090 
207 
1, 189 
083 
703 
300 
1, 104 
837 
27 
7,260 
5,005 
2,605 
970 
3,489 


158 
4,300 
1,219 


58,038 
17.20 


111,788 
37.75 


1,018 
29 
8, 706 
25,379 
27, 820 
1,142 
2S,  962 
7,201 
078 
1,278 
4,875 
71 
971 
I,  .542 
590 
1,300 
2, 154 
13, 297 
279 
06 

65 

1 

167 
2,717 


130,308 
44.00 


120 
9 
455 
4,288 
3,016 
113 
3,015 
1,531 
140 
248 
410 
03 
384 
193 
158 
4U 
273 
2, 331 
23 
28 


38 
226 


18, 680 
0.31 


21.1 

28.2 
29.1 
11.5 
11.8 
13.7 
19.6 
13.8 
10.5 
13.3 
21.4 
17.1 
12.0 
42.3 
29.5 
18.3 
32.1 
13.2 
23.9 
21.0 
37.3 
15.2 
28.9 

21.4 

24.9 
21.5 
18.9 


5.1 
23.1 
1.4 
9.8 
6.1 
4.1 
5.2 
9.7 
9.1 
9.0 
2.9 
37.1 
21.3 
4.6 
14.7 
17.3 
6.7 
8.1 
3.0 
19.3 

4.9 


11.0 
2.9 
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„wT,T  nvT?v<s  TO  nnSTY  TRADES,  BY  SEX  AND  OCCU- 
,  c     \r-p  -maTRIBUTION  OF  EMPLOYEES  IN  DUbi  i  xivjij^j^-d, 
Table  6.-AGE  DISTl.iau  iiuin^^^^^^  GROUPS-Continued. 

GBOtJP  5.-ANmAL  AND  MIXED  FIBER  DtJST.   


Sex  and  occupation  group. 


MALE. 


Carpet  mills  

Fiuricrs  

Hair  workers  

Hat  factories  

Mattress  makers  

Upliolsterers  

filk  mills  

Weav  ers  (carpets,  blankets,  etc., 

tories)  :  

Wco'.en  and  worsled  spinners  

Woolen  and  worsted  weavers  

■Woolen  and  worsted  mills  


not  in  fac- 


Total  

Per  cenl  in  each  age  group. 


FEMALE. 


Carpet  mills  

Furriers  

Hair  workers  

Hat  factories  

ilatlrcss  makers  ;  

I'pholsterers  •  

Sir.;  nulls  ;  

\\  eavers  (ca,Tpets,  blankets,  etc.,  not  in  lac- 

torie.s)  

Woolen  and  worsled  spinners  

Woolen  and  worsted  weavers  

Woolen  and  worsted  mills  


Total  

Per  cent  m  each  age  group. 


Total 

Number  in  age  group— 

Per 

cent 

em- 
ploy- 
ees. 

10  to 
13. 

14  to 
15. 

16  to 
20. 

21  to 
44. 

45  and 
over. 

45  years 
and 
over. 

19,534 
8,127 
1,036 

25,500 
3, 202 

IS,  808 

35,165 

22 
3 

17 
8 
8 
4 

146 

656 
58 
61 

458 
65 

104 
2, 456 

3,680 
1,168 

467 
4,162 

524 
1,971 
7,503 

11,485 
5, 303 
829 

15,575 
2, 150 

11,084 

19, 8.S7 

3,691 
1,595 

262 
5,297 

455 
5,645 
5, 173 

18.9 

16. 0 
20  8 

It.  o 

30.0 
14.7 

2,151 
6, 997 
17, 197 
45, 620 

2 
23 
1  n 

106 

11 

447 
157 
2,  650 

89 
1,671 
2,060 
8, 502 

608 
3,887 
11,718 
24,534 

1,441 
969 
3,252 
9,828 

A7  fl 

13.8 
18.9 
21.5 

1QCI  QQ7 
loo,  iJOl 

100.00 

349 
0.19 

7, 123 
3.87 

31, 797 
17.29 

107, 060 
68.20 

37, 608 
20. 45 

14, 163 
2, 734 

8 

662 
64 

5, 063 
921 

7,180 
1,458 

1,250 
291 

8.S 

in  A 

lU.  o 

1,894 
10, 735 
■  ,924 
1,291 

5 
17 
4 

187 
563 
29 
13 

773 
3,631 
307 
318 

624 
5,  425 
477 
706 

305 
1,099 
107 
■  254 

16. 1 

10  a 

11.9 
19. 7 

52, 504 

283 

6,098 

23,027 

21, 495 

1,601 

3.0 

10,781 
0, 300 
14, 600 
33, 186 

57 
16 
14 

98 

122 
806 
350 
3,203 

976 
3, 550 
3,728 
12,465 

4,098 
1,883 
9,002 
15,584 

6,528 
135 
1,566 
1,  836 

51.3 
2.1 

10.7 
5.S 

502 
0.34 

12,097 
8. 10 

54,7,59 
36.69 

67, 932 
45.51 

13, 972 
9.36 

149, 202 
100.  00 

GROUP  6.— ORGANIC  DXJST. 


MALE. 


Bakeries  

Bone  and  ivory  workers  

Button  factories  

Candy  factories  

Ceiliilnid  workers  

Charcoal  and  coke  works  

Cigar  and  tobacco  factories — 

Fertiliser  factories,  mixers  

Cilovc  factories  

Grain  and'  flour  mills  

Grain  elevator  employees  

Harness  and  saddle  factories.. 
pGcS-etbook  and  belt  makers.. 

Ptubber  factories  

Shoe  factories  

bhcomakcrs  (not  in  factories). 

Tanneries  

Trunk  factories  


Total  

Per  cent  in  each  group. 


FEMALE. 


Bakeries  

r.oiie  and  ivory  workers.. 

Bin  ton  factories  

I  aiiily  factories  

( clluinid  workers  

(.harc'jal  and  coke  work,s. 


95, 026 

155 

1,702 

14,079 
98 

61,425 

17, 665 

18.8 

520 

1 

15 

291 

115 

22.1 

8, 101 

30 

879 

1,853 

4,822 

1,017 

12.8 

15, 438 

40 

630 

3,772 

8,994 

2,002 

13.0 

538 

13 

93 

329 

103 

19.1 

9,928 

36 

103 

1,036 

7,016 

1,737 

17.5 

95,060 

948 

2,996 

14,644 

54, 878 

21,594 

22.7 

US 

12 

90 

15 

12.7 

5, 681 

5 

191 

1,036 

3,355 

1,094 

19.3 

36, 005 

49, 

193 

2,  .506 

20,508 

12, 809 

35.5 

0,484 

9 

35 

540 

4,382 

1,518 

23.4 

20,271 

1 

103 

1,736 

11,027 

7, 401 

36.  S 

4,842 

1 

119 

894 

3,012 

816 

16.9 

13,  422 

6 

334 

2,  405 

8, 405 

2,272 

16.9 

104, 430 

97 

3,051 

19,141 

64, 097 

IS, 044 

17.3 

08,  788 

18 

228 

2, 384 

30, 821 

35,337 

51.4 

46, 142 

37 

514 

5,540 

29,787 

10, 264 

22.2 

1,057 

5 

82 

255 

538 

177 

16.7 

5'31,911 

1,438 

10, 089 

72, 024 

313, 777 

133,983 

100. 00 

0.27 

2.01 

13.54 

58.99 

25.19 

11,333 

43 

821 

4,069 

4,613 

1,787 

IS.  8 

121 

14 

55 

41 

11 

9.1 

4,707 

23 

468 

2,269 

1,805 

142 

3.0 

12, 553 

72 

1,656 

6,311 

4, 254 

200 

2.1 

249 

28 

124 

94 

3 

1.2 

12 

4 

3 

6 

41.7 
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ffAB^E  6.-AGE  DISTKIBUTION  OF  KMPLOYKKS  IN  DUSTY  TRADES,  BY  SEX  AND  OCCn 

PATION  GliOUrS-ConoJuded. 
  GROUP  e—OBGANIC  DUST-Concluded. 


Bex  and  occupation  group. 

Total 
em- 
ploy- 
ees. 

Number  In  age  group— 

Per 

C6Dt 

45  years 
and 
over. 

10  to 
13. 

14  to 
15. 

16  to 
20. 

21  to 
44. 

45  and 
over. 

FEMALES — concluded. 

Cigar  and  tobacco  factories 
Glove  factories 
Grain  and  flour  mills 
Grain  elevator  employees 
Harness  and  saddle  factories 

77, 468 
14, 172 
390 
11 
290 
1,128 
7,955 
44,485 
782 
1,614 
269 

880 
13 
3 

6  463 
'704 
20 

4,199 
130 
5 
88 
545 
2,853 
14,423 
148 
749 
145 

36, 719 
7,278 
188 
6 

147 
415 
4,257 
24, 060 
396 
666 
86 

5,438 
1,978 
55 

7  n 
14.0 
13.9 

J  uuKCLijuuK  uuti  Deit  uiaKers 
Rubber  factories.. . 

Shoe  factories  

Shoemakers  (not  in  factories) 
Tarmeries  

4 

11 
45 

6 
128 
488 
2,181 

6 
121 
28 

49 
36 
346 
3,776 
232 
74 
9 

16. 9 
3.2 
4.3 
8.5 

29.7 
4.6 
3.3 

Trunk  factories  

4 

1 

Total  

177,545 
100.00 

1,099 
0.62 

12, 132 
6.83 

65, 085 
36.66 

85,028 
47.89 

14, 201 
8.00 

Per  cent  in  each  age  group. . .  j 

GROUP  7. 


MXXED  OK6ANIC  AND  INORGANIC  (PUBLIC)  DUSTS. 


MALE. 

Carriage  and  hack  drivers  

Chauffeurs  .'."J.". 

Coachmen  

Drivers   ill!!!!!! 

Garbagemen  and  scavengers  !!."!!!!!! 

Street  car  conductors  ;..!!!!!! 

Street  car  motormen  !!!!!!! 

Street  cleaners  .  ,  .  , 

Sweepers,  ear  (street  and  steam  railroad). 

Total  

Per  cent  in  each  age  group  


FEMALE. 


Carriage  and  hack  drivers  

Chauffeurs  

Drivers  !!|!" 

Sweepers,  car  (street  and  steam  railroad) ! 

TotaL  :.„. 

Per  cent  in  each  age  grotip  


57,844 
44,973 
25, 171 
332, 141 
4,227 
56,932 
66, 218 

166 
5 
34 
380 
8 

722 
116 
159 
2,907 
33 
4 

6,113 
8,208 
1,534 
38, 461 
310 
3,573 
1,057 
270 
675 

36, 183 
34, 775 
16, 379 
209, 103 
2,653 
48,  IJi 
46, 432 
4,571 
4,554 

14, 660 
1,869 
7,065 

81, 290 
1,223 
5, 181 
8,729 
5,081 
1,572 

25.3 
4.2 
28.1 
24.5 
28.9 

9.1 
15.5 
51.1 
23.0 

9,946 
0,833 

2 
5 

22 
27 

594,285 

600 

3,990 

60, 201 

402, 824 

126, 670 
21.32 

100.00 

0. 10 

0.67 

10.13 

67.78 

36 

6' 

20 
25 
35 
827 

10 
3 
17 
261 

27.8 
9.4 
25.4 
20.6 

32 

1 

3 

67 

15 
163 

1,264 

1 

12 

1,399 

3 

12 

187 

907 

291 

100.00 

0.14 

0.86 

13.37 

64.83 

20.80 

i 


CHAPTER  IL— OCCUPATIONS  WITH  EXPOSURE  TO 
METALLIC  DUST. 


THE  OCCUPATIONAL  MENACE  OF  METALLIC  DUST. 

The  continuous  and  considerable  exposure  of  worlonen  to  the 
inhalation  of  metallic  dust  in  its  various  forms  is  generally  recog- 
nized by  medical  and  other  authorities  on  occupational  diseases  as 
probably  the  most  serious  health  hazard  with  particular  reference  to 
a  material  increase  in  liability  to  pulmonary  tuberculosis  and  nontu- 
berculous  respiratory  diseases.   The  term  "  metallic  dust "  for  practi- 
cal reasons  is  for  the  present  purpose  limited  to  finely  comminuted 
particles  of  iron,  steel,  brass,  gold,  silver,  bronze,  lead,  arsenic,  and 
other  metallic  substances.   Some  of  these  are  exceedingly  common  in 
connection  with  industrial  processes,  while  others  are  rarely  met  Avith, 
Occasionally  the  pathological  aspects  of  the  problem  are  complicated 
by  chemical  considerations,  aside  from  the  physical  or  mechanical 
properties  of  the  several  varieties  of  metallic  dust  referred  to.  In 
the  vast  majority  of  mechanical  operations  in  which  metallic  dust 
is  generated  there  is  more  or  less  intermixture  with  particles  of  min- 
eral dust,  which  quantitatively  may  exceed  in  importance  the  ascer- 
tainable presence  of  metallic  dust.  On  account  of  the  heavier  weight 
of  metallic  particles  the  relative  degree  of  air  pollution  in  factories, 
workshops,  mines,  etc.,  where  metallic  dust  is  generated  is  considerably 
less  than  the  corresponding  amount  of  air  impurities  resulting  from 
atmospheric  pollution  by  mineral  dust.   The  injurious  consequences 
of  industrial  dust  exposure  are,  broadly  speaking,  proportionate  to 
the  amount  of  dust  inhaled  into  the  lungs,  but  important  exceptions 
to  this  conclusion  are  brought  out  by  the  consideration  in  detail  of 
the  several  kinds  of  metallic  dust,  of  which,  perhaps,  lead  and  arsenic 
are  the  most  harmful,  on  account  of  the  additional  liability  to  indus- 
trial poisoning.   Quantitatively  the  most  important  kind  of  metallic 
dust  as  met  with  under  typical  industrial  conditions  is  the  dust  of 
iron  and  steel,  which,  however,  is  generally  more  or  less  intermixed 
with  dust  of  other  metallic  or  mineral  substances.    Pure  iron  and 
steel  dust  is  rarely  met  with  except  under  laboratorj'^  and  other  con- 
ditions which  are  not  within  the  plan  and  scope  of  the  present  dis- 
cussion.  Typical  employments  with  metallic  dust  exposure  are  file 
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cutters  ooppersmiths,  engravers,  printers,  lithoffraphers  nnil  n,..|. 
n^achnusts,  gnnsnuths,  etc.   Persons  in  all  of  nZ2X^::^  ':r 
mdustries  are  subject,  as  a  general  rule,  to  an  e.xcep  iona  " 
mortality  rate  from  all  causes,  and  a  high  specific  death  ra  e  rot 
pulmonary  tuberculosis.   Some  employments  in  addition  ar    ub  c 
to  an  excessive  incidence  of  nontuberculous  respiratory  diseases  and 
particularly  is  this  the  case  where  there  is  quantitatively  Ho" 
able  degree  of  intermixture  with  silica  and  similar  fo/ms  oTe.cL 
sn-ely  irritating  lands  of  mineral  dust.   The  most  common  form  of 
tuberculosis  in  occupations  with  iron  and  steel  dust  exposure  is  medi- 
cally known  as  pneumoconiosis,  met  with  in  its  most  typical  form 
in  steel  grinding  and  polishing  processes,  particularly  in  the  manu- 
tacture  of  cutlery  and  tools  and  instruments. 

RELATION  OF  VARIATIONS  IN  OCCUPATIONAL  CONDITIONS  TO 
DUST  EXPOSURE  AND  MORTALITY. 

The  conditions  of  employment  in  the  13  industries,  trades,  and 
occupations  which  are  considered  in  detail  in  the  following  discussion 
are  so  widely  at  variance  with  each  other  that  a  grouping  of  the 
mortality  data  results  in  averages  which  are  applicable  only  with 
extia  caution  to  particular  employments  w^ith  a  more  or  less  ascer- 
tainable degree  of  exposure  to  metallic  dust.  Such  exposure  is 
nearly  alwaj's  an  important  predisposing  cause  of  pulmonary  tuber- 
culosis and  is  met  with  to  an  exceptional  degree  of  frequency  in 
the  grinding  and  polishing  of  small  metallic  objects  during"  the 
final  (finishing)  stages  of  manufacture.  On  account  of  the  high 
degree  of  specialized  skill  required  in  many  of  these  occupations,  the 
social  loss  represented  by  prolonged  illness  and  premature  death 
from  preventable  pulmonary  tuberculosis  is,  therefore,  of  special 
economic  significance. 

PROPORTIONATE  MORTALITY-UNITED  STATES  REGISTRATION  AREA. 

Table  7  is  merely  intended  as  a  general  statement  of  the  essential 
mortality  facts  concerning  this  group  of  occupations,  with  special 
reference  to  pulmonary  tuberculosis,  derived  from  the  available 
official  statistics  of  the  Division  of  Vital  Statistics  of  the  United 
States  Census.  Subsequently,  in  addition  thereto,  tables  are  included 
of  the  more  extended  experience  of  a  representative  industrial  in- 
surance company.  The  practical  usefulness  of  this  analysis  is  natu- 
rally rather  limited  for  the  reasons  stated,  but  the  data  provide  a 
fairly  trustworthy  measure  of  the  relative  frequency  of  pulmonary 
tuberculosis  in  the  group  of  occupations  under  review  with  a  more 
or  less  ascertainable  degree  of  health-injurious  exposure  to  metallic 
dust. 
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,     PPnPnRTTONATE  MORTALITY  FROM  PULMONARY  TUDEKCULOSIS  AMONG 
Table  7.-PR0P0RTI0NATE  MUKiAivi^  UNITED  STATES  REGISTRATION  AREA, 

WORKERS  EXPOSED  TO  METALLIC  DUST,  UMiil^i^  cj-aj. 

]8QS  AND  1909,  BY  AGE  GROUPS.   ^ 


Age  at  death. 


15  to  24  years  

2.5  to  34  years  

3.0  to  44  years  

45  to  .54  years  

6.5  to  64  years  

65  years  aiid  over  

Age  unloiown  

Total,  15  years  and  over 


Workers  e:^posed  to  metallic 
dust. 


Deaths 
Ironi  all 
causes. 


1,230 
2,006 
2,291 
2,106 
1,738 
1,944 
10 


11,385 


Deaths  from  pul- 
monary tuber- 
culosis. 


Number. 


412 
719 
656 
378 
150 
80 
1 


2, 396 


Per  cent 
of  deaths 
from  all 
causes. 


33.5 
35.8 
28.6 
17.5 
8.0 
4.1 
10.0 


Per  cent  of  deaths 
from  pulmonai-y 
tub  erculosis 
among — 


All  oc- 
cupied 
males. 


28.1 
30.9 
24.0 
14.4 
7.6 
2.6 
8.3 


21.0 


14.9 


Farmers, 
planters, 
and  farm 
laborers. 


23.5 
26.2 
19.1 
12.1 
6.7 
2.4 
7.9 


8.7 


In  Table  8  are  given  data  relative  to  the  proportionate  mortality 
from  nontiiberculous  respiratory  diseases  among  workers  exposed  to 
metallic  dust,  1908  and  1909. 

aUBLE  8.-PR0P0RTI0NATE  MORTALITY  FROM  NONTUBERCULOUS  RESPIRATORY 
DISEASES  AMONG  AVORKERS  EXPOSED  TO  METALLIC  DUST,  UNITED  STATES 
REGISTRATION  AREA,  1908  AND  1909. 


Cause  of  death. 

Deaths  of  workers  ex- 
posed to  metallic  dust. 

Per  cent  of  deaths  from 
all  causes  among — 

Number. 

Per  cent 
of  deaths 
from  all 
causes. 

All  oc- 
cupied 
males. 

Farmers , 
planters, 
and  farm 
laborers. 

23 
92 
969 
132 

0.2 
.8 
8.5 
1.2 

0.3 
.9 
7.8 
1.1 

0.3 
1.2 
7.0 
.9 

Other  nontuberculous  respiratory  diseases  

Total  

1,216 

10.7 

10.0 

9.3 

The  aggregate  experience,  according  to  Table  7,  for  the  two  years 
under  ob^iervation  (no  subsequent  oflicial  statistics  having  been  pub- 
lished), indicates  a  proportionate  mortality  from  pulmonary  tuber- 
culosis among  those  employed  in  occupations  with  exposure  to  metal- 
lic dust  of  21  per  cent.  As  subsequently  shown,  this  compares  with 
21.3  per  cent  for  occupations  with  exposure  to  mineral  dust  as  ascer- 
tained by  an  analysis  of  the  corresponding  data  derived  from  the  same 
oflicial  sources.  The  table  indicates  an  excessive  degree  of  frequency 
of  pulmonary  tuberculosis  at  every  divisional  period  of  life,  but  by 
reference  to  the  corresponding  statistics  for  occupations  with  ex- 
posure to  mineral  dust  the  latter  present  an  even  more  serious  tend- 
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ency  toward  an  excess  m  th«  proi>ortionate  mortality  t  but  upon 
turthor  analyses  of  the  occupations  in  detail  it  is  shown  ttt  exposure 
to  metalhc  dust  is  unquestionably  on  general  principles  more  o  " 
mena^  to  health  wxth  particular  ix^ference  to  pulmonary  tuberculosis 
tliiin  IS  exposure  to  mineral  dust.  In  addition  to  an  excessive  mor- 
tality from  pulmonary  tubei-culosis  the  comparative  mortality  from 
nontuberculous  respiratory  diseases,  particularly  pneumonia,  is  higher 
among  occupations  with  exposure  to  metallic  dust  than  amon-  occu- 
pations with  exposure  to  mineral  dust. 

The  details  of  the  proportionate  mortality  from  pulmonary  tuber- 
culosis in  the  principal  occupations  for  which  the  information  is 
ascertainable  from  the  reports  of  the  Division  of  Vital  Statistics  of 
the  United  States  Census  for  the  two  years,  1908  and  1909  are  for 
purposes  of  convenience,  shown  in  Table  9.  '  ' 

Table  9.-PR0P0RTI0NATE  MORTALITY  FROM  PXTLMONA.RY  TUBEErm  n^TR  tm 
SPECIFIED  INDUSTRIES  OR  OCCUPATIONS  WITH  EXPOSURE  TO  mJ^JS?  dVt 
UNITED  STATES  REGISTRATION  AJIEA,  190S  AND  1909.  BY  AGE  GROUPS  ' 


Occupation  group. 


Brass  workers. .  •  

Engravers  

Iron  and  steel  workers. 

Iron  and  steel  workers 
(listed  as  other)  , 

Jewelers,  gold  and  sil- 
ver workers,  etc  

Metal  workers,  other . . . 

Printers,  lithographers, 
pressmen  

Tinplate  and  tinware 
workers  


15  to  24  years. 


Deaths 
from 
all 
causes 


Total. 


Brass  workers  , 

Engravers  

Iron  and  steel  workers., 

Iron  and  steel  workers 
(listed  as  other)  , 

Jewelers,  gold  and  sil- 
ver workers,  etc  

Metal  workers,  other. . . 

Printers,  lithographers, 
pressmen  

Tinplate  and  tinware 
workers  


25 
10 
460 


66 

52 

427 
104 


Deaths 
from  pul- 
monary 
tubercu- 
losis. 


Num- 
ber. 


1,230 


IC 
5 
91 

22 

33 
18 

186 

41 


Per 

cent, 


412 


64.0 
50.0 
19.8 

25.6 

50,0 
34.0 

43.6 

39.4 


25  to  34  years. 


Deaths 
from 
all 
causes. 


33.5 


42 
23 
915 

149 

78 
82 

551 

16*6 


Deaths 
from  pul- 
monary 
tubercu- 
losis. 


Num- 
ber. 


2,006 


21 
8 
239 

53 

31 
28 

278 

61 


Per 

cent. 


719 


50.0 
34.8 
26.1 

35.0 

39.7 
34.1 

50.5 

36.7 


35  to  44  years. 


Deaths 
from 
all 
causes. 


35.8 


35 
20 
1,084 

150 


93 
614 
201 


Deaths 
from  pul- 
monary 
tubercu- 
losis. 


Num- 
ber. 


2,291 


11 

5 

253 

51 

22 
21 

223 

70 


Per 
cent. 


45  to  54  years. 


Deaths 
from 
all 
causes. 


656 


31.4 
25.0 
23.3 

34.0 

23.4 
22.6 

36.3 

34.8 


28.6 


48 
15 
992 

136 

128 
77 

522 

248 


Deaths 
from  pul- 
moniiry 
tubercu- 
losis. 


Num- 
ber. 


1 

166 

27 

18 
12 

112 

34 


2, 166 


378 


Per 
cent. 


16.7 
6.7 
16.7 

19.9 

14.1 
15.6 

21.5 

13.7 


17.5 


55  to  64  years. 


Total.. 


26 
19 
754 

133 

142 
73 

350 

241 

1,738 


4 
3 

64 

19 

12 
5 

27 

16 

150 


15.4 
15.8 
8.5 

14.3 


7.7 
6.6 
8.6 


65  years  and  over. 


25 
25 
820 

145 

177 
97 

381 

268 

1,944 


14 


80 


16.0 
4.0 
4.7 

4.8 

3.4 
1.0 

3.7 

3.0 

4.1 


Age  nnknown. 


25.0 


10.0 


Total,  IS  years  and 
over. 


201 
112 
5,035 

800 

686 
475 

2,847 

1,229 

11,386 


04 
23 
853 

179 

122 

85 

840 
230 
2,390 


3L8 
20.5 
16.9 

22.4 

17.8 
17.9 

29.5 

IS.  7 

21.0 


Table  10  shows  the  proportionate  mortality  from  nontuberculous 
respiratory  diseases  in  occupations  with  exposure  to  metallic  dust. 
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^  „^-om»TT-rv  FROM  NONTtJBERCtTLOXJS  KESFIRATORY 
TABLK  lO.-PROPORTIONATE  MORTAMT^  jr^cSiPATIONS  WITH  EXPOSURE  TO 

Stuc  ^dubT?nS  TxS™  IBTKATIO^^ 


Deatlis  caused  by— 


Occupation  group. 

Asthma. 

Bronchitis. 

Pneumonia. 

Otlier  respira- 
tory diseases. 

All  non 

culous  r 
tory  dis 

tuber- 
sspira- 
eases. 

Num- 
ber. 

Per  ■ 
cent. 

Num- 
ber. 

Per 
cent. 

Num- 
ber. 

Per 
cent. 

Num- 
ber. 

Per 
cent. 

Num- 
ber. 

Per 
cent. 

3 

1.5 

18 
3 

508 

54 

40 
49 

193 

104 

9.0 
2.7 
10.1 

6.7 

5.8 
10.3 

6.8 

8.5 

1 
1 

54 

11 

7 
5 

41 

12 

0.5 
.9 
1.1 

1.4 

1.0 
1.1 

1.4 

1.0 

22 
4 
609 

78 

57 
62 

250 

134 

10.9 
3.6 
12.1 

9.8 

8.3 
13.1 

8.8 

10.9 

Iron  and  steel  workers  . 
Iron  and  steel  workers 
(listed  as  other) ...... 

Jewelers,  gold  and  sil- 

Metal  workers,  other. . . 
Printers,  lithographers, 

Tinplate  and  tinware 

12 

2 

2 
2 

2 

3 

0.2 

.3 

.3 
.4 

.1 

.2 

11 

8 
6 

14 

15 

1.4 

1.2 
1.3 

.5 

1.2 

23 

.2 

92 

.8 

969 

8.5 

132 

1.2 

1,218 

10.7 

PROPORTIONATE  MORTALITY— INDUSTRIAL  INSURANCE 

EXPERIENCE. 

The  industrial  mortality  experience  of  the  Prudential  Insurance 
Co.  of  America  is  more  conclusive,  in  that  the  number  of  specific  occu- 
pations is  more  representative  of  the  industries  and  employments 
with  exposure  to  metallic  dust  when  considered  as  a  group.^  The 
details  of  the  experience  are  set  forth  in  Tables  11  and  12.  

1  Additional  Insurance  experience  data  are  contained  in  Bulletin  No.  207  of  the  Bureau 
of  Labor  Statistics  of  the  TJ.  S.  Department  of  Labor,  entitled  "  Causes  of  Death  by  Occu- 
pation "  Occupational  Mortality  Experience  of  the  Metropolitan  Life  Insurance  Company^ 
Indust'rlal  Department,  1911-1913,  by  Louis  I.  Dublin,  Ph.  D.,  Washington,  1917.  Thia 
cxperiouce,  however,  with  reference  to  dusty  trades  with  exposure  to  inorganic  dust  is 
practically  limited  to  blacksmiths,  coal  miners,  compositors  and  printers,  iron  molders, 
machinists,  masons  and  bricklayers,  painters,  paper  hangers,  and  vamishers,  and 
plumbers,  gas  fitters,  and  steam  fitters.  The  most  recent  data  are  for  the  year  1914,  for 
the  city  of  New  York  (Reprint  No.  400,  XJ.  S.  Public  Health  Service,  Washington,  1917), 
for  selected  occupations.  The  proportionate  mortality  from  pulmonary  tuberculosis  was 
as  follows : 

Proportionate  mortality  (per  cent  of  all  causes)  from  pulmonary  tuieroulosis, 

New  Torlc  City,  1914. 


Occupation. 

Years  of  age. 

16  to  24 

25  to  34 

35  to  44 

45  to  54 

55  to  64 

Co  and 
over. 

23.5 
21.0 
00.6 
30.6 
45.1 
45.2 

33.3 
31.4 
35.7 
34.4 
32.2 
44.0 

15.1 
31.1 
27.  () 
24.6 
23.7 
28.7 

3.4 
17.6 
19.2 
16.3 
21.5 
12.1 

3.5 
a  2 

10. 3 
l.S 
0.1 
5.9 

40.0 
53.0 
40.5 
18.2 
35.0 

83.6 

83.5 

24.8 

16.9 

7.8 

1.9 

56        MOBTALITY  FROM  RESPIRATORY  DISEASES  IN  DUSTY  TRADES. 
HEXTIAL  CO..  1897  TO  iS  BY  AGE  GR?^^^^^^^  INDUSTRIAL  EXPERIENCE  OP  PRU- 


Age  at  death. 


Workers  exposed  to  metallic  dust. 


Deaths 
from  all 
causes. 


15  to  24  years  

25  to  34  years  

35  to  44  years  

45  to  54  Years  

55  to  61  years  

65  years  and  over . 
Age  unknown  


Total,  15  years  and  over . 


1,912 
2,504 
2,449 
1,889 
1,541 
1,267 
1 


Deaths  from  pulmonary 
tuberculosis. 


Number. 


11,563 


812 
1,243 
966 
420 
170 
49 


3,600 


Per  cent  of 
deaths  from 
all  causes. 


42.5 
49.6 
39.4 
22.2 
U.O 
3.9 


Percent  of 
deaths  due 
to  pulmo- 
nary tu- 
berculosis 
amnn).'  ail 
occupied 
males. 


3L7 


33.2 
40.9 
32.9 
19.0 
8.8 
2.9 


20.5 


Table  12.-PROrORTIONAT£  MORTALITY  FROM  NONTUBERCULOUS  RESPIRATORY 
DISE.^SES  AMONG  WORKERS  EXPOSED  TO  METALLIC  DUST  lNDUsfKl2  EXPP 
RIENCE  OF  PRUDENTIAL  CO.,  1897  TO  1914.  -iim^usikial  LXIE- 


Cause  of  death. 

Deaths  of  workers  ex- 
posed to  metallic  dust. 

Per  cent  of 
deaths  from 
all  causes 
among  all 
occupied 
males. 

Number. 

Per  cent  of 
deaths  from 
all  causes. 

74 
116 
1,003 
182 

0.0 
1.0 
8.7 
1.6 

0.6 
1.1 
8.8 
L4 

Bronchitis  

Pneumonia  

Other  nontuberculous  respiratory  diseases 

Total  

1,375 

11.9 

11.9 

The  insurance  exj^erience  is  not  strictly  comparable  ^\kh  the  gen- 
eral mortality  for  the  country  at  large  in  that  the  principle  of  adverse 
selection  shouLcl  be  considered  in  view  of  the  fact  that  only  a  consid- 
erable proportion  of  the  adult  risks  accepted  for  industrial  insurance 
are  at  entry  required  to  submit  to  a  thorough  medical  examination. 
A  much  more  important  factor,  however,  is  that  the  occupational 
analysis  in  the  Prudential  experience  is  more  strictly  limited  to 
specific  occupations  with  metallic  dust  exposure,  as  separate  and 
distinct  from  industries  or  groups  of  closely  allied  employments 
which,  it  is  safe  to  assume,  are  more  representative  of  the  census 
mortality  returiLS.    According  to  Table  11,  the  proportionate  mor- 
tality from  pulmonary  tuberculosis  in  occupations  with  exposure  to 
metallic  dust  is  31.7  per  cent  for  all  ages,  which  compares  with  21 
per  cent  as  shown  by  the  census  occupation  mortality  returns.  The 
differences  are  quite  marked  and  a  maximum  proportion  is  reached 
at  ages  25  to  34  when  out  of  2,501  deaths  from  all  causes  among  men 
with  exposure  to  metallic  dust,  1,243,  or  49.6  per  cent,  were  deaths 
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from  pul.uonarv  tuberculosis.  The  two  groups  of  occupations  are 
not  identical  and  erroneous  inferences  must  be  guarded  against  ^^'hlch 
might  seem  justified  in  vievv  of  the  apparent  discrepancies  in  the  re- 
sults Each  class  of  data  reqidres  to  be  considered  by  itselt,  tor 
mider  existing  conditions  no  identical  groupings  can  be  made  tor 
the  occupation  mortality  of  the  registration  area  and  the  more  se- 
lected occupation  mortality  of  the  industrial  insurance  company 
previously  referred  to.  The  extremely  high  proportionate  mortality 
fi'om  pulmonary  tuberculosis,  particularly  at  the  younger  ages, 
among  occupations  with  exposure  to  metallic  dust  confirms  the  earlier 
conclusion  that  this  form  of  dust  exposure  must  be  considered  as 
the  contributory  cause  of  the  most  serious  form  of  pneumoconiosis, 
or  dust  phthisis,  as  the  disease  has  been  called  in  a  strictly  scientific 
discussion  of  the  subject  by  Collis  in  the  Milroy  Lectures,  1915. 

The  proportionate  mortality  by  specific  industries  or  occupa- 
tions and  by  divisional  periods  of  life  is  shown  in  Table  13,  which 
vdll  facilitate  comparison  with  the  corresponding  tabfe  for  the 
registration  area,  but  which  is  subject  to  the  same  suggestion  of  ex- 
treme caution  as  regards  the  scientific  interpretation  of  the  data  de- 
rived, as  explained,  from  quite  different  sources. 

TABLE  13 -PROPORTIONATE  MORTALITY  FROM  PULMONARY  TUBERCULOSIS  TN 
SPECIFIED  INDUSTRIES  OR  OCCUPATIONS  WITH  EXPOSURE  TO  METALLIC  DUST, 
INDUSTRIAL  EXPERIENCE  OF  PRUDENTIAL  CO.,  1897  TO  1914,  BY  AGE  GROUPS. 


Occupation  group. 


Arlificial-flower  makers 

Brass  workers  

rompositors  and  type- 
setters   

Cutlery  makers  

Die  setters  and  sinkers. 

Elcctrotypers  and 
stercotj'pers  

Engravers  

Gold  beaters....  

Grinders  1  

Iron  and  steel  workers . , 

Jewelers  

Polishers  

Pressmen  

Tool  and  instrument 
makers  

Total  


15  to  24  years. 


Deaths 
from  all 
causes. 


Num- 
ber. 


1 

91 

795 
11 
5 


71 

7 
17 
403 

no 

136 
16S 

88 


1,912 


Deaths 
from  pul- 
monary 
tubercu- 
losis. 


1 

53 

368 
3 
3 

5 
28 
3 
7 

121 

6U 
59 
72 

33 


812 


Per 
cent. 


100.0 
5S.2 

4B.3 
27.3 
00.0 

55.6 

39.4 

42.9 

41.2 

30.0 

50. !) 

43, 

42.9 

37.5 


25  to  34  years. 


Deaths 
from  all 
causes. 


42.5 


2 
149 

904 
11 
10 

20 
92 
12 
66 
630 
144 
230 
151 

93 


2,504 


Deaths 
from  pul- 
monary 
tubercu- 
losis. 


Num- 
ber. 


Per 

cent. 


1 

76 

505 
5 
2 

9 

50 
8 

38 
215 

84 
129 

72 

49 


1,243 


50.0 
51.0 

55.9 
45.5 
20.0 

45.0 

54.3 

66. 

67.9 

34.1 

58.3 

56.1 

47.7 

52.7 


49.6 


35  to  44  years. 


Deaths 
from  all 
causes. 


146 

851 
11 
5 

19 
74 
11 
74 
648 
106 
241 
116 

111 


2, 449 


Deaths 
from  pul- 
monary 
tubercu- 
losis. 


Num- 
ber. 


Per 
cent. 


64 

350 
4 
1 

4 

35 
4 

44 
214 

48 
100 

51 

41 


960 


43.8 

41.1 
36.4 
20.0 

21.1 
47.3 
36.4 
59.5 
31.3 
45.3 
44.0 
44.0 

36.9 


39.4 


45  to  54  jitars. 


Deaths 
from  all 
causes. 


4 

99 

507 
8 
4 

9 
63 
S 
73 
606 
132 
173 
45 

98 


1,889 


Deaths 
from  pul- 
monary 
tubercu- 
losis. 


Num- 
ber. 


Per 

cent 


141 
1 
1 


25.0 
24.2 

24.9 
12.5 
25.0 


3  33.3 
10  15.9 
2,i.0 
47.  SI 
M.7 
21.  L 
24.'.i 
20. -1 


33 


420 


33.7 
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Occupational  group. 


65  to  64  years. 


Deaths 
from  all 

causes 


Artificial-Qower  makers 

Brass  workers  

Compositors  an4  type- 
setters  

Cutlerj'  maters  

Die  setters  and  siiUc'ers. ! 

Elootrotypers  aud 
storeotypers  

Engravers  

Gold  beaters  

Grinders  

Iron  and  steel  workers '. '. 

Jewelers  •.  

Polishers  

Pressmen  

Tool  and  instrument 
makers  


Deaths 
from  pul- 
monary 
tubercu- 
losis. 


Num- 
ber. 


427  42 
S  3 
3  1 


Total. 


6 
41 

4 
55 
550 
144 
112 
27 

67 


Per 
cent. 


65  years  and  over. 


Deaths 
from  all 
causes. 


1,541 


25.0 
16.1 

9.8 
37.5 
33.3 

16.7 
7.3 


25.5 
8.7 
11.1 
14.3 
11.1 

10.4 


Deaths 
from  pul- 
monary 
tubercu- 
losis. 


Num- 
ber. 


170  11.0 


2 

55 

31S 
6 
1 

2 
43 
U 
30 
459 
176 
72 
16 

76 


1,267 


Per 
cent 


4.4 
16.7 


Age  unknown. 


Deaths 
from  an 
causes 


2.3 


49 


16.7 
2.8 
3.4 
2.8 


9.2 


3.9 


Deaths 
from  pul- 
monary 
Uibercu- 
losis. 


Num- 
ber 


Per 
cent. 


Total,  15  years 
and  over. 


Deaths 
from  all 
causes. 


13 
633 

3,863 
55 
28 

65 
384 

53 
305 
3,332 
812 
964 
523 

533 


11,563 


Deaths 
from  pul- 
monary 
tubercu- 
losiSi 


Num- 
ber 


4 

232 

1,420 
17 
8 

22 
127 
17 

143 
700 
2;!S 
355 
207 


Per 
cent. 


30.8 
36.7 

36.8 
30.9 
28. 6 

33.8 
33.1 
32.1 
46.9 
21.0 
29.3 
36.8 
39.6 


170  31.9 


3,260 


31.7 


On  account  of  the  importance  of  nontuberculoiis  respiratory  dis- 
eases Table  14  is  also  included,  showing  the  proportionate  mortality 
from  asthma,  bronchitis,  pneumonia,  and  other  respiratory  diseases 
among  workers  in  occupations  with  exposure  to  metallic  dust,  but 
without  reference  to  divisional  periods  of  life. 

Table  14.-PR0P0ETI0NATE  MORTALITY  PROM  NONTTTBERCULOUS  RESPIRATORY 
DISEASES  IN  SPECIFIED  INDUSTRIES  OR  OCCUPATIONS  WITH  EXPOSURE  TO 
METALLIC  DUST,  INDUSTRIAL  EXPERIENCE  OF  PRUDENTIAL  CO    1897  TO  1914 


Occupation  group. 


Artificial-flower  makers. 

Brass  workers  

Compositors  and  type- 
setters  

Cutlery  makers  

Die  setters  and  sinkers. 

Electrotypers  and 
storeotypers  

En(;ravcfs  

Gold  beaters  

Grinders  

Iron  and  steel  workers.. 

Jewelers  

Polishers  

Pressmen  

Tool  and  instrument 
makers  


Deaths  caused  by  nontuberculous  respiratory  diseases. 


Asthma. 


Num- 
ber. 


3 
27 
5 
6 
2 


Per 
cent. 


0.6 
.5 


Bronchitis. 


Num- 
ber. 


Total. 


74 


LO 


.5 
.4 

1.3 


1 
1 

35 


Per 
cent. 


7.7 
.2 


.9 


.6 


116 


3.6 

1.5 
.5 


Pneumonia. 


Num- 
ber. 


2.0 
1.4 
1.2 


.9 


1 

51 

343 
4 
4 

4 

34 
5 

28 
307 
61 
77 
45 

39 


Per 
cent. 


1.0  1,003 


7.7 
8.1 

8.9 
7.3 
14.3 

6.2 
8.9 
9.4 
9.2 
9.2 
7.5 
8.6 
8.6 

7.3 


Other. 


Total. 


Num- 
ber. 


19 


Per 
cent. 


3.0 

1.4 

L8 


8.7 


L3 
3.8 
3.0 
1.5 
.9 
1.8 
1.7 

1.5 


Num- 
ber. 


2 
75 

452 
5 
6 

5 
43 
7 
46 
430 
S3 
104 
59 

69 


Per 
cent. 


182 


1.6  1,375 


15.4 
11.8 

11.7 
9.1 
17.9 

7.7 
11.2 
13.2 
15.1 
12.9 
10.2 
10.8 
11.3 

11.1 


11.9 
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It  does  not  seem  necessaiy  to  enlarge  further  upon  the  facts  dis- 
closed by  the  preceding  comparative  statistics  which  emphasize  with 
a  sufficient  degree  of  scientific  conclusiveness  the  obvious  heaitJi- 
injurious  consequences  of  considerable  and  continuous  exposure  to 
the  inhalation  of  metaUic  dust.  It  is  clearly  recognized  that  the  sta- 
tistical data  utiUzed  for  the  present  purpose  are  of  limited  intrinsic 
value,  but  they  are  in  the  main  quite  fully  confirmed  by  the  more 
extended  special  consideration  of  occupations  or  industries,  where 
the  exposure  to  metallic  dust  is  sufficient  to  warrant  inclusion  within 
the  plan  and  scope  of  the  present  discussion. 

ENGLISH  MORTALITY  STATISTICS. 

In  conclusion,  however,  it  has  seemed  advisable  to  add  to  the  pre- 
ceding observations  Table  15,  obtained  from  English  official  sources 
and  showing  the  combined  mortality  of  tool  and  instrument  makers, 
brass  Vorkers,  and  printers  and  compositors.  This  table  may  safely 
be  considered  sufficiently  representative  of  the  entire  group  of  occu- 
pations with  exposure  to  metallic  dust  in  the  absence  of  more  ex- 
tensive information,  which,  unfortunately,  is  not  available. 

Table  15.— MOKTALITY  FROM  ALL  CAUSES,  FROM  PULMONARY  TUBERCULOSIS,  ANO 
FROM  OTHER  DISEASES  OF  THE  RESPIRATORY  SYSTEM,  IN  OCCUPATIONS  EXPOSED 
TO  METALLIC  DUST,  COMPARED  WITH  THAT  OF  ALL  OCCUPIED  MALES,  IN  ENG- 
LAND AND  WALES,  1900  TO  1902,  BY  AGE  GROUPS. 

[Source:  PartH,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar-General  of  Blrtlis,Deatlis, 

and  Marriages  in  England  and  Wales.] 


Age  at  death. 

Death  rate  per  1,000  due  to 
all  causes  among — 

 -*  ■ 

Death  rate  per  1,000  due  to 
pulmonary  tuberculosis 
among— 

Death  rate  per  1,000  due  to 
other  diseases  of  the  re- 
spiratory system. 

All  occupied 
males. 

Oeeupal  ions 
exposed  to 
metallic  dust. 

All  occupied 
males. 

Occupations 
exposed  to 
metallic  dust. 

All  occupied 
males. 

Occupations 
exposed  to 
metallic  dust. 

15  to  19  years  

20  to  24  years  

25  to  34  years  

45  to  54  years  

65  to  64  years  

65  years  and  over.. 

2.44 
4. 41 
6.01 
10.22 
17.73 
31.01 
88. 39 

2. 73 
5.28 
6.  29 
11.68 
20.97 
36.03 
92.52 

0. 54 
1.55 
2.03 
2. 74 
3.04 
2.16 
1. 11 

0. 73 
2.73 
3.-33 
5. 05 
5.22 
3.91 
1.54 

0.24 
.48 
.77 
1.66 
.3. 32 
6.  54 
17.  77 

0.30 
.45 
.09 
1. 62 
3.55 
7. 94 
22.46 

GENERAL  CONCLUSIONS. 

According  to  this  table  the  general  death  rate  from  all  causes  and 
the  specific  death  rate  from  pulmonary  tuberculosis  among  men  in 
occupations  with  exposure  to  metallic  dust  is  decidedly  excessive 
at  all  ages,  and  extremely  high  during  the  age  period  25  to  54,  which, 
for  economic  reasons,  is  obviously  of  special  social  and  medical  im- 
portance. The  mortality  from  nontuberciilous  respiratory  diseases 
in  the  English  experience  was  slightly  bek)w  the  average  for  occupa- 
tions with  exposiu-e  to  metallic  dust,  a  condition  which  is  not  con- 


60        MORTALITY  M.OM  BESPIRATORY  DISEASES  IK  BUSTY  TRADES. 

firmed  by  the  data  derived  from  American  sources.    It  should  U 
consKlerod  in  this  connection  that  many  important  speck  iy 
ments  ..th  exposure  to  metallic  dust  show  a  mortality  from  pS 
mon.a,  astluna,  and  bronchitis  distinctly  above  the  average  The 
relative  frequency  of  these  two  groups  of  diseases  among  peitons  cm 
ployed  in  occupations  with  exposure  to  metallic  dust  occasionally 
inyolves  sonous  difficulties  in  medical  diagnosis  and  death  er^ 
ihcation,  and  the  conclusion  of  Sir  Thomas  Oliver,  with  reference 
to  miners  applies  to  metal  workers,  though  po,ssibly  to  a  lesser  degree, 
that    It  IS  difficult  to  say  where  and  how  minei-s  with  pneumo- 
coniosis become  tuberculous,  but  there  is  nothing  to  suggest  that  they 
.  become  infected  differently  to  other  people."  This,  of  course,  applies 
to  the  precise  process  of  infection  rather  than  to  the  increased  lia- 
bility resulting  from  a  preexisting  mechanical  injury  to  the  lungs  in 
consequence  of  considerable  and  continuous  inhalation  of  meraliic 
and  mineral  dust.    As  further  said  by  Sir  Thomas  Oliver  in  this 
connection,  "  The  infection  must  take  place  either  in  the  mine,  in 
the  home,  in  the  public  house,  or  in  some  place  of  amusement.'''  It 
may  safely  be  asserted,  however,  that  "  in  the  absence  of  sanitary 
control  of  work  places  and  a  general  conformity  to  sanitary  rules, 
especially  with  reference  to  indiscriminate  expectoration,  the  liability 
to  tuberculous  infection  must  be  increased  on  account  of  the  occupa- 
tion in  the  case  of  persons  employed  in  occupaticms  with  more  than 
normal  exposure  to  irritating  dusts,  whether  of  organic  or  inorganic 
origin,  or  both."    This  conclusion  applies  as  much  to  occupations 
with  exposure  to  metallic  dust  as  to  those  with  exposure  to  mineral 
dust,  but  of  the  two,  under  given  conditions,  persons  engaged  in  the 
former  are  in  all  probability  more  liable  to  pulmonary  tuberculosis 
than  those  engaged  in  the  latter  and  less  liable  to  nontuberculous 
respiratory  diseases,  particularly  asthma  and  bronchitis. 

THE  IRON  AND  STEEL  INDUSTRY. 
VARIATIONS  IIT  OCCUPATIONAL  DTJST  EXPOSTTRK 

The  iron  and  steel  industry  is  inclusive  of  such  a  large  number  of 
more  or  less  specialized  and  widely  varying  employments  that  any 
and  all  general  mortality  data  relating  thereto  can  not  be  considered 
conclusive  concerning  any  one  particular  group  of  occupations.  The 
conditions  of  employment  in  the  iron  and  steel  industry  in  the  United 
States,  with  detailed  descriptive  accounts  of  particular  occupations, 
were  reported  upon  by  the  United  States  Bureau  of  Labor  Statistics 
in  response  to  a  Senate  resolution,  in  1911.  The  largo  number  of 
individual  employments  therein  described  proves  conclusively  the 
practical  limitations  of  general  data  concerning  the  mortality  and 
morbidity  of  iron  and  steel  workers-  considered  as  a  group.   Most  of 
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tbe^e  have,  therefore,  for  the  present  purpose,  been  discussed  sepa- 
rately in  the  14  groups  of  occupations  with  exposure  to  metallic  and 
mineral  dusts.  Out  of  172,706  enumerated  employees  in  the  iron  and 
steel  industry,  according  to  the  report  of  the  United  States  Bureau 
of  Labor  Statistics  on  Conditions  of  Employment  in  the  Iron  and 
Steel  Industry,  61.9  per  cent  were  employed  in  producing  depart- 
ments and  38.1  per  cent  in  connection  with  power,  mechanical  opera- 
tions, or  the  yard  force.  As  to  the  branches  of  the  industry  in  the 
producing  departments,  18.2  per  cent  of  the  employees  were  at  work 
on  blast  furnaces;  3.3  per  cent  at  Bessemer  converters;  8.5  per  cent  at 
open-hearth  furnaces;-  3.9  per  cent  at  puddling  mills;  0.4  per  cent 
at  crucible  furnaces ;  3.3  per  cent  at  blooming  mills ;  3.4  per  cent  at 
plate  mills;  2.6  per  cent  at  standard  rail  mills;  2  per  cent  at  struc- 
tural, light  rail,  and  other  shapes  mills;  1.9  per  .cent  at  miscellaneoua 
mechanical  mills;  10  per  cent  at  bar  mills;  1.4  per  cent  at  garrett  rod 
mills;  0.5  per  cent  at  miscellaneous  rod  mills;  and  2.5  per  cent  at  tube 
mills.  It  is,  therefore,  shown  that  numerically  the  men  employed  in 
direct  connection  with  producing  operations  at  blast  furnaces,  Besse- 
mer converters,  open-hearth  furnaces,  puddling  mills,  and  crucible 
furnaces  constitute  34.3  per  cent  of  the  total  labor  force.  The  dust 
exposure  in  even  these  closely  related  employments  varies  quite  con- 
siderably, aside  from  important  variations  in  exposure  to  heat,  tem- 
perature changes,  etc.  The  remainder  of  the  gi-oup  of  iron  and 
steel  workers,  27.6  per  cent,  were  employed  in  iron  and  steel  mills, 
including  a  large  number  of  highly  specialized  occupations,  with 
possibly  even  greater  variations  in  exposure  to  dust,  heat,  tempera- 
ture changes,  etc.  Conclusions  applicable  to  the  health  or  mortality 
of  one  group  of  emploj'ees,  for  illustration,  connected  with 
Avork  at  blast  furnaces,  would  probably  not  apply  to  anothe^r  group 
of  employees  at  work  in  the  plate  mills.  It  is,  however,  quite  im- 
practicable to  give  individual  consideration  to  the  hygiene  of  all  the 
numerous  employments  in  the  iron  and  steel  industry,  since  most  of 
the  a\  ailable  mortality  and  morbidity  data  have  reference  only  to  the 
industry  as  a  whole.  The  experience  of  several  important  and  long- 
established  benefit  funds,  if  subjected  to  critical  analysis,  would  un- 
doubtedly throw  much  light  upon  important  sanitary  and  medical 
conclusions  concerning  the  health  conditions  in  the  steel  industry; 
but  thus  far  only  a  general  analysis  of  the  experience  has  been  at- 
tempted. 

OCCURRENCE  OF  INJURIOUS  DUST  AMONG  STEEL  WORKERS. 

The  most  qualified  scientific  investigation  of  the  occurrence  and 
mitigation  of  injurious  dust  among  steel  workers  is  by  Dr.  J.  A. 
Watkins,  of  the  United  States  Public  Health  Service  in  cooperation 
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with  the  Bureau  of  Mines  (Technical  Paper  153,  Washington,  1917) 
The  report  xndudes  a  brief  discussion  of  the  paihogenicify  of  indus: 
n  urfou^'  ^'^^'T'^'f^^f'^         ^hief  ways  in  which  dust  may  a  t 
njuxiously  according  to  the  character  of  the  dust  particles,  (1)  by 
mutant  action,  (2)  by  toxic  action,  and  (3)  by  mechanical  actio'; 
The  conclusion  is  advanced  that  much  of  the  dust  inhaled  never 
roaches  the  lungs  because  of  its  being  retained  in  the  nose,  tliroa 
a  id  mouth.    Some  ot  these  dusts,  it  is  pointed  out,  interfere  with 
the  proper  physiological  action  of  the  stomach  and  intestines,  while 
others  have  serious  effects  on  the  skin,  acting  as  local  irritants.  The 
principal  places  where  dust  is  found  in  steel  works  are  storage  bins, 
blast  furnaces  gas  stoves,  gas  washers  and  blowers,  dolomite  sheds, 
open-hearth  furnaces,  rolling  mills,  soaking  pits,  gas  producers 
liessemer  converters,  foundries,  and  in  connection  with  the  grinding 
equipment.    The  observations  in  detail  are  entirely  too  brief  fo? 
practically  useful  conclusions.    In  order  to  determine  the  extent  to 
which  the  various  dusts  are  found  to  be  suspended  in  the  atmosphere 
of  the  work  places  examined,  an  apparatus  was  used  devised  bv 
Lanza  and  Higgins  and  described  in  Technical  Paper  105,  Bureau 
of  Mines,  Washington,  1915.   The  descriptive  accounts  of  the  dusts 
colkcted  are  exceptionally  valuable.    The  description  of  iron  ore 
dust  is  given  in  full  as  follows : 

The  table  shows  that  at  times  iron-ore  dust  is  suspended  in  the 
atmosphere  around  the  ore  bins  in  exceptionally  large  quantities— as 
much  as  23.5  mmg.  per  100  liters.  While  this  dust  contains  many 
particles  varying  from  4  to  10  microns  in  size,  a  characteristic  feature 
noted  m  the  study  of  this  dust  was  the  enormous  number  of  ultra- 
microscopic  particles.  The  larger  particles  readily  break  up  into 
these  ultramicroscopic  particles  in  a  fluid  medium.  A  somewhat 
similar  occurrence  probably  takes  place  in  the  respiratory  tract;  and 
if  so  would  make  the  removal  of  these  particles  by  coughing  or  ex- 
pectorating very  difficult,  if  not  impossible.  The  larger  particles 
are  irregular,  roughly  spherical,  and  have  few  sharp  edges  but  some 
points.  Iron-ore  dust  has  no  toxic  action  and  the  particles  examined 
were  not  very  hard.  Its  physiological  effect  on  man  can  be  surmised 
only,  but  is  probably  limited  to  that  caused  by  the  mechanical  action 
of  the  particles,  which  act  as  irritating  bodies  where  they  lodge  in 
the  respiratory  tract. 

Additional  descriptions  are  of  coke  dust,  limestone  dust,  flue  dust, 
graphite  dust,  dolomite  dust,  and  other  refractory  material  and  roll 
scale.    With  reference  to  dolomite  dust,  it  is  said  that — 

As  regards  industrial  hygiene,  dolomite,  CaMgCOg,  is  the  most 
important  dust  in  a  steel  plant,  not  only  because  of  its  character  and 
action  but  also  because  of  the  enormous  quantities  of  it  suspended 
in  the  atmosphere  of  certain  working  locations.  The  dolomite  par- 
ticles examined  are  very  irregular,  with  few  sharp  points,  but  gener- 
ally with  some  sharp  edges,  and  are  hard.    The  particles  examined 
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were  5  to  15  microns  in  size.  Calcined  dolomite  contains  a  large  per- 
ceutage  of  free  lime  which  on  bocommg  moist  slakes  and  is  then  very 
Sating  to  the  tissues  of  the  body,  particularly  those  of  .  the  nose, 
aroat,  and  eyes.  Its  efleet  on  the  delicate  membranous  Immg  of  the 
respiratory  tract  oan  be  readily  surmised. 

Of  special  interest  is  the  descriptive  statement  of  ganister  dust, 
in  which  it  is  referred  to  as  a  highly  siliceous  sandstone,  used  to 
some  extent  in  patching  and  repairing  the  interior  of  an  opai-heartk 
furnace.  The  silica  particles  examined  were  5  to  2G  microns  in  size, 
irregular,  angular,  sharp,  and  exceedingly  hard. 

The  general  methods  of  mitigating  the  dust  menace  in  steel  w^orks 
are  (1)  preventing  dust  suspension,  (2)  removing  suspended  dust 
fi-om  air,  and  <3)  providing  against  the  inhalation  of  dust.  A  ioMr& 
method  is  "to  house  in  completely  tlie  department  in  which  there  is 
much  suspended  matter  and  prohibit  employees  from  working  or 
remaining  therein.^'  The  suggestions,  to  be  entirely  conclusive  and 
practically  useful,  require  to  be  further  amplified  by  illusti-ations 
of  existing  methods .  which  are  "known  not  t©  have  been  a  matter 
of  material  interference  witli  at  least  a  moderate  degree  of  woriring 
efficiency.  It  is,  of  coui-se,  a  mei-e  commonplace  that  "foremost 
among  the  methods  employed  for  dust  removal  is  that  of  an  efficient 
system  -oi  exhaaisting  and  supplyiaig  air.  A  sy^etn  of  dectric  pre- 
cipitation can  be  used,  but  its  nsefulness  is  limited  largely  to  dust  in 
flues."  Both  of  these  are  extremely  difficult  of  installation  in  many 
plants  constructed  in  conformity  with  the  factory  methods  of  the 
past. 

The  observations  in  the  report  on  the  abatement  of  dust  at  the  ore 
bins,  the  blast  furnaces,  and  the  dolomite  slied  are  of  considerable 
value.  With  reference  to  the  dust  problem  in  foundries  it  is  said, 
in  conclusion,  that — 

Many  and  diverse  conditions  give  rise  to  dust  in  the  f  oiindry.  To 
abate  the  dust  a  great  deal  of  efl'ort  and  every  means  of  prevention 
and  mitigation  must  be  employed.  Castings  should  be  <;leaned  and 
"  blasted  "  in  a  separate  room  where  only  those  men  needed  for  the 
work  are  allowed  to  remain.  These  employees  should  be  required 
to  wear  respirators.  Casting,  especially  the  casting  of  brass  and 
similar  alloys,  should  be  done  in  a  separate  building  Avhere  precau- 
tions are  taken  to  insure  ample  ventilation  by  natural  and  artificial 
moiins.  The  main  foundry  room  should  be  given  more  floor  space 
nnd.  except  where  molds  are  made,  should  have  suitable  flooring  of 
steel  plate  or  brick.  This  flooring  should  be  sprinkled  with  water 
frequently.  In  addition  provision  should  be  made  for  an  abundant 
supply  of  fresh  air.  Grinding  wheels  sliould  be  supplied  with  an 
efl'ective  exhjiust  system,  and  as  an  additional  safeguard  the  mem  en- 
gaged should  be  required  to  wear  respirators. 

The  report  is  si  promising  indication  of  more  qualified  iscientifie  in- 
quiries into  a  field  of  industrial  hygiene  which  has  heretofore  been 
practically  neglected  almost  in  its  entirety. 
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DUST  EXPOSURE  AT  BLAST  FURNACES. 

In  the  report  of  the  Bureau  of  Labor  Statistics  each  important 
branch  of  the  industry  is  separately  described  and  much  useful 
information  is  contained  therein  regarding  occupational  exposure  in 
at  least  the  more  important  employments.    At  the  blas4  furnaces 
for  illnstration,  the  so-called  larry  men  are  exposed  to  the  dust  of 
limestone,  coke,  and  other  materials,  including,  of  course,  a  more 
or  less  important  proportion  of  metallic  dust.    Socalled  bottom 
hliers  are  considerably  exposed  to  dust  in  connection  with  the  shovel- 
ing of  materials  into  barrows,  Avliile  top  fillers  and  stove  cleaners  are 
still  more  exposed  to  dust  and  heat,  in  addition  to  the  serious  risk 
of  overexertion,  on  account  of  the  heavy  physical  labor  required, 
and  fi-equently,  also,  to  trying  weather  conditions.  The  stove  cleaners^ 
It  is  explained  in  the  report  referred  to,  "  remove  the  cinder,  dust,' 
and  various  debris  that  accumulate  in  the  stoves,"  which  obviously 
must  involve  an  exceptional  amount  of  metallic  and  mineral  dust 
exposure.    The  so-called  "  dustmen,"  which  term  includes  slag-dust 
laborers,  dust  wheelers,  and  dust-catcher  men,  "remove  the  dust 
w^hich  accumulates  in  the  gas  flues  and  in  the  dust  catcher,"  and  the 
work  is  paiiicularly  referred  to  as  being  "  disagreeable  on  account 
of  the  hot  dust,  and  likely  to  be  dangerous  if  the  dust  is  not  thor- 
oughly wetted  down  while  being  removed,"  which,  it  may  be  said, 
is  not  often  the  case.   At  the  blast  furnaces  the  so-called  clay  men 
"prepare  and  deliver  the  clay  for  the  stopping  of  the  tap  hole," 
but  the  exposure  here  is  to  mineral  rather  than  to  metallic  dust.  Iron 
breakers,  however,  who  break  up  the  iron  molds  or  "  pigs,"  are  in 
all  probability  subject  to  considerable  inhalation  of  mineral  dust 
mixed,  with  minute  iron  particles,  but  in  modern  plants  where  pig- 
casting  machines  are  used  this  risk  is  eliminated.    These  brief  ref- 
erences to  a  single  important  branch  of  the  steel  industry  illustrate 
the  widely  varying  conditions  of  dust  exposure  and  suggest  the  prac- 
tical importance  of  much  more  specialized  investigations  than  have 
heretofore  been  made  into  the  health-injurious  effects  of  particular 
occupations  or  groups  of  employment.    At  the  blast  furnaces  alone 
35  paiticular  occupations  are  differentiated  or  briefly  described  in 
the  report  of  the  Bureau  of  Labor  Statistics  previously  referred  to. 

DUST  EXPOSURE  AT  BESSEMEK  CONVEETEHS. 

At  the  Bessemer  convertei-s  there  are  at  least  29  specialized  occu- 
l^c'.tions,  of  which  apparently  those  with  most  serious  dust  exposure 
are  the  cupola  hoist  men,  the  cupola  chargers,  the  cupola  liners, 
the  vessel  scrapers,  the  vessel  men  and  vessel  men's  helpers,  and,  most 
of  all,  the  bottom  makers  and  helpers,  who  repair  and  rebuild  con- 
verter bottoms.   The  last-named  operation  is  of  special  interest  and 
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hygienic  importance  and  as  briefly  described  in  the  report  of  the 
Biu-eau  of  Labor  Statistics,  as  follows: 

The  bottom  consists  essentially  of  (1)  a  cylindrical  steel  casing 
^•loping  out  at  the  top  to  the  diameter  of  the  vessel,  the  loAver  part  ot 
which  forms  the  "blast  box"  into  which  the  blast  ]S  admitted  by  a 
lar'^e  pipe.  This  casing  is  provided  with  keys  or  with  other  appli- 
anc'es  by  which  it  can  be  quickly  and  securely  fastened  to  the  body  of 
the  converter.  (2)  Abo\'e  the  blast  box  "  is  the  refractory  bottom, 
which  is  pierced  by  a  large  number  of  small  holes  for  admitting 
and  distributing  the  blast  in  the  vessel.  In  acid  vessels  these 
"tuyeres"  or  holes  are  formed  in  fire-clay  bricks  of  special  design 
(in" practice  the  entire  brick  is  known  as  a  "tuyere")  around  which 
ganister  is  rammed.  When  the  bottom  is  removed  by  the  vessel  men, 
the  bottom  makers  and  helpers  cool  it  with  water  and  then  chip  out 
all  the  ganister  and  knock  out  the  "tuyere  bricks."  New  tuyere 
bricks  are  then  placed  in  position,  and  crushed  moist  ganister  is 
tightly  rammed  around  them  until  it  is  level  with  their  top.  The 
entire'  bottom  is  then  placed  in  an  oven  where  it  is  kept  at  a  steady 
heat  until  thoroughly  dried.  In  addition  to  this  Avork  the  bottom 
makers'  helpers  in  niany  plants  also  grind  the  refractory  materials 
used  for  this  purpose  and  also  for  repairing  vessels  and  ladles. 

The  ganister  which  is  used  in  connection  with  this  operation  gives 
rise  to  a  dust  of  a  very  high  degree  of  injuriousness,  but  the  degree 
of  such  exposure  is  much  less  in  bottom  making  than  in  the  manu- 
facture of  the  dust  itself.  Ganister  mining  and  crushing  has  been 
described  in  Oliver's  Dangerous  Trades,  in  part,  as  follows : 

Workers  engaged  in  crushing  basic  slag,  in  the  breaking  of  cer- 
tain rocks,  in  the  manufacture  of  millstones,  in  stonemason's  Avork, 
and  kindred  occupations,  are  peculiarly  liable  to  chronic  inflam- 
mation of  the  air  tubes,  caused  by  the  inhalation  of  dust  of  an 
irritant  kind.  This,  it  is  believed,  leads  to  lung  fibrosis.  AVhere  the 
operatives  form  jDart  of  a  large  community  in  Avhich  individuals  are 
employed  in  many  and  varied  trades,  it  is  conceivable  that  fibrosis 
of  the  lungs  may  he.  mistaken  for  tubercular  pulmonary  consumption, 
and  it  may  not  be  realized  that  the  cause  is  due  to  the  occupation  of 
the  sufferer. 

Ganister  is  a  hard,  close-grained,  silicious  stone  which  often  forms 
the  stratum  that  underlies  the  coal  seam.  A  footnote  in  Dr.  Percy's 
Fuel  says :  "  Dinas  rock  is  believed  to  be  a  millstone  grit  of  the  car- 
boniferous system,  and  the  geological  equivalent  of  the  bed  termed 
'ganister'  at  Sheffield."  It  is  found  in  Yorkshire,  Durham,  North 
and  South  AVales,  and  elseAvhere.  When  crushed  and  ground  into 
dust  it  is  used  as  a  fire-resistant,  chiefly  for  lining  Bessemer  and  other 
steel  converters,  for  the  manufacture  of  bricks  likely  to  be  subjected 
to  great  and  continuous  heat,  and  it  is  sometimes  mixed  Avith,  or  sub- 
stituted for,  Stannington  or  other  clays,  Avhich,  together  Avith  ground 
cinders  and  old  ground  pot,  are  used  for  the  manufacture  of  crucibles 
in  which  certain  kinds  of  steel  are  made. 

The  exposure  here,  of  course,  is  to  mineral  rather  than  metallic 
dust,  but  in  the  United  States,  at  least,  employments  in  connection 
.  106811°— 18— Bull.  231  5 
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jvith  ganister  are  chiefly  in  the  iron  and  steel  industry,  and  especially 
m  the  repairing  and  rebuilding  of  converter  bottoms.  For  1 
thoroughly  well  considered  discussion  of  the  subject  the  extended 
account  in  Oliver's  Dangerous  Trades,  by  Hamilton  P.  Smith,  should 
be  consulted.^  ' 

Other  important  occupations  in  connection  with  Bessemer  con- 
verters where  the  dust  exposure  appears  to  be  exceptional  are  ladle 
liners,_  ingot  strippers,  and  cinder  men,  the  latter  cleaning  ud  and 
removing  the  cinder  and  metal  from  the  pit  or  floor  of  the  Bes'semer 
building,  and  taking  care  of  the  slag  on  the  cinder  dump  As  ex- 
plained m  the  report  of  the  Bureau  of  Labor  Statistics,  this  work 
for  the  most  part,  "  is  done  under  conditions  of  great  heat,  and' 
when  working  around  and  under  the  vessels  and  ladles,  of 'great 
danger  of  being  severely  burned  or  of  receiving  minor  injuries." 

DUST  EXPOSURE  AT  OPEN-HEARTH  FURNACES. 

Twenty  occupations  of  the  open-hearth  furnaces  are  described  in 
detail  in  the  report  of  the  Bureau  of  Labor  Statistics,  and  of  these 
occupations  the  following  involve  the  most  serious  risk  of  dust  ex- 
posure :  Stokers,  who  unload  the  materials  and  sort  and  assemble  the 
different  grades  of  scrap  iron  in  piles,  etc. ;  charging-machine  oper- 
ators, who  generally  work  on  more  or  less  dust-covered  floors  and 
in  front  of  furnaces  while  discharging  materials  under,  frequently, 
rather  trying  conditions;  pitmen,  who  prepare  the  pit  for  casting, 
set  the  molds,  build  the  runners,  etc. ;  and  general  laborers,  including 
ash  men,  ash  wheelers,  cinder  dump  men,  clean-ups,  grinding  labor- 
ers, mixing  laborers,  mixing-house  laborers,  etc.  In  most  of  these 
occupations  the  dust  exposure  is  quite  considerable,  but  naturally  the 
major  portion  of  the  dust  is  of  a  mineral  nature.  The  highest  degree 
of  health-injurious  exposure  is  probably  in  connection  with  the  relin- 
ing  of  the  furnaces  where  frequently  all  reasonable  and  necessary 
safeguards,  such  as  the  previous  spraying  of  the  materials,  etc.,  are 
neglected.  Most  of  the  work,  however,  is  done  by  casual  labor,  so 
that  only  in  rare  cases  are  occupations  of  this  character  followed  for 
a  long  period  of  years. 

DUST  EXPOSURE  AT  PUDDLING  MILLS. 

In  puddling  mills  the  number  of  special  occupations  is  not  fewer 
than  23  and  most  of  these  involve  more  or  less  dust  and  heat  ex- 
posure, frequently,  however,  quite  difficult  of  precise  ascertainment. 

^  See  also  Sir  Thomas  Oliver's  observations  on  slag  crushing,  in  Allbtitt  and  Rollcslon'g 
A  System  of  Medicine,  vol.  5,  p.  457  ;  and  his  reinarlis  on  ganister  crushing  and  mining, 
In  t)ie  same  volume,  p.  456;  and  additional  observations  in  his  Diseases  of  Occupation, 
p.  208  et  seq.  Sir  Thomas  Oliver's  most  recent  conclusions  are  set  forth  brieliy  in 
Kobor  and  Hanson's  Occupational  Diseases  and  Vocational  Hygiene,  New  York,  lOlG, 
p.  222. 
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Puddling  is  a  higlily  skilled  occupation  and,  according  to  the  report 
of  the  Bureau  of  Labor  Statistics,  "requires  considerable  experience, 
and  the  puddler's  work  is  perhaps  the  hardest  physical  labor  m  the 
industry,  and,  moreover,  the  largest  part  of  it  is  done  under  con- 
ditions of  extreme  heat."  Wherever  work  is  done  under  conditions 
of  extreme  heat  the  dust  exposure  is  increased  on  account  of  the  ex- 
treme dryness  of  practically  all  the  materials  used,  directly  or  in- 
cUrectly,  in  productive  operations.  Puddlers'  helpers  assist  in  the 
lining  of  the  furnaces  and  in  the  charging  and  drawing  of  the  metal, 
which  naturally  involves  exposure  to  mixed  mineral  and  metallic 
dust.  Cinder  men  tap  the  slag  from  the  furnace,  quite  frequently 
under  rather  primitive  conditions,  involving  considerable  dust  ex- 
posure. Many  of  the  other  occupations  resemble  those  previously 
referred  to.  The  crucible  process  in  steel  manufacture  is  now  of 
relatively  small  importance,  but  of  exceptional  interest  from  sanitary 
and  medical  points  of  view.  Conditions  vary  widely  in  different 
plants,  according  to  whether  the  furnaces  are  heated  by  gas,  coal,  or 
coke,  and  whether  modern  processes  or  the  antiquated  methods  of  an 
earlier  period  are  employed.  The  principal  occupations  are  melters, 
pullers  out,  and  molders.  The  latter  prepare  and  set  the  small  ingot 
molds  into  which  the  steel  is  cast,  and  they  strip  the  same  when 
the  cast  is  completed.  All  this  involves  considerable  dust  exposure 
and  the  liability  to  sudden  temperature  changes.  Frequently  these 
men  while  at  work  near  the  furnaces  are  not  properly  protected 
against  cold  drafts  and  other  trying  weather  conditions.  Amojig 
the  unclassified  omploj^ents  chiefly  carried  on  by  unskilled  labor 
are  mixers,  jDot  shakers,  pot  boys,  pipe  makers,  compounders,  and 
ladle  men,  all  more  or  less  exposed  to  considerable  mixed  metallic 
and  mineral  dust. 

OBSERVATIONS  ON  THE  PHYSIQTTE  OP  IRON  AND  STEEL  WORKERS. 

The  foregoing  are  the  principal  converting  branches  of  the  modern 
iron  and  steel  industry,  preliminary  to  manufacturing  processes 
proper.  The  special  occupations  in  these  are  also  extremely  varied 
but  in  most  respects  they  resemble,  as  regards  at  least  the  most  dan- 
gerous employments,  those  previously  referred  to.  Working  gen- 
erally in  rolling,  rod,  and  tube  mills  involves,  naturally,  a  continuous 
and  probably  considerable  exposure  to  the  inhalation  of  metallic 
dust,  aside  from  other  more  or  less  health-injurious  conditions,  such 
as  sudden  temperature  changes,  extreme  heat;  etc.  As  a  natural  pi-oc- 
ess  of  occupational  selection,  most  of  the  men  emplo.yed  in  the  iron 
and  steel  industry  arc  physically  of  a  superior  class,  and,  therefore, 
more  resistant  to  disease  than  ordinary  laborers  or  men  employed 
chiefly  in  indoor  occupations.    There  is  the  additional  advantage 
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that  in  most  of  these  emploj-monts  the  wages  are  above  tlie  ^ener-xl 
average  Avhile,  except  in  the  continuous  processes,  the  hours  of  labor 
are  rarely  excessive.  Regarding  any  and  all  of  these  employments 
there  is  at  present  only  fragmentary  information  as  to  the  health- 
mjurious  effects  of  the  different  employments,  but  considered  in  the 
aggregate  the  available  data  are  fairly  conclusive  that  the  mortality 
and  morbidity  are  not  above  the  average.  This  conclusion,  howcvfer 
must  not  be  carried  too  far,  for  it  can  not  be  made  to  apply  to  the 
numerous  and  thoroughly  specialized  occupations  which  are  carried 
on  under  frequently  very  trying  conditions  of  extreme  heat,  sudden 
temperature  changes,  and  exposure  to  metallic  and  mineral  dust. 

HEALTH-INJURIOUS  CONDITIONS  AT  IRON  AND  STEEL  WORKS. 

W.  Gilman  Thompson,  in  his  treatise  on  "The  Occupational  Dis- 
eases" (pp.  191-196),  refers  at  some  length  to  the  iron  and  steel  in- 
dustry, chiefly  to  foundry  men  and  rolling-mill  men,  and  he  includes 
among  the  health-injurious  circumstances  exposure  to  toxic  gases, 
glare  of  excessive  light,  and  irritation  of  the  lungs  from  steel  dust, 
causing  pneumoconiosis.    He  also  suggests  an  exceptional  liability 
to^  chronic  nephritis  and  arteriosclerosis.    He  quotes  Ropke  to  the 
effect  that  in  German  steel  mills  20  to  22  per  cent  of  the  illnesses 
among  the  workmen  concern  the  respiratory  organs.    He  observes 
that- 
Iron  is  in  no  sense  a  chemical  irritant  to  the  body,  being  a  natural 
ingredient  of  the  hemoglobin.  Iron  and  steel  dust,  however,  by  virtue 
of  the  hardness  and  sharpness  of  the  particles,  are  irritant  to  the 
bronchial  inuoosa  when  inhaled,  and  foster  the  development  of 
libroid  phthisis  and  subsequent  acquisition  of  pulmonary  tubercu- 
losis. The  smelting  of  iron  and  steel  and  various  hardening  processes 
are  capable  of  being  injurious  in  several  ways.    Thus  the  workmen 
are  exposed  to  great  heat  and  perspiration  which  is  often  suddenly 
checked,  especially  in  winter.   The  excessive  heat  and. light  to  which 
iniddlers  and  founders  are  exposed  when  the  glare  from  furnace 
doors  reaches  them  may  injure  the  eyes  permanently,  and  they  may 
acquire  superficial  or  more  serious  burns.   Particles  of  iron  or  steel 
may  be  driven  into  the  skin  of  the  face  and  exposed  upper  half  of  the 
body,  marking  it  like  tattoo.    The  workmen,  as  a  result  of  frequent 
extreme  changes  in  temperature,  are  prone  to  lumbago  or  myalgia 
and  chronic  rheumatism,  and,  fi-om  heavy  lifting,  frequently  have 
sprains  and  muscle  strain.    In  galvanizing  sheet  iron  hydrochloric 
acid  is  used,  the  fumes  of  which  are  injurious.   Various  processes  of 
steel  hardening  are  liable  to  prove  harmful  through  the  action  of 
other  substances,  such  as  the  cyanides,  ferrosilicon,  etc.    Cutler}-  and 
(jther  articles  of  steel  manufacture  are  dipped  into  baths  of  molten 
lead  or  boiling  oil,  the  fumes  from  which  may  proA-e  highly  injurious. 
In  the  hot  rooms  in  which  smelting  and  hardening  processes  are  con- 
ducted the  workmen  are  subject  to  acute  and  chronic  nasal  catarrh, 
and  Sager  and  Weickert  have  found  otitis  media  as  a  further  not 
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imcommon  result.  Eopke  (Berufskrankheiten  cles  Ohres)  has  de- 
scTibed  perichondritis  if  the  external  ear  caused  by  the  packing  of 
hard  metallic  dust  in  the  auditory  meatus.  He  also  found  laby- 
rinthine inflammation  in  some  cases. 

The  metallurgy  of  iron  is  of  course  quite  closely  related  to  metal- 
lurgical processes  generally  as  carried  on  in  continuation  of  mining 
industries.  Smelting  processes  are  elsewhere  considered,  though 
briefly,  since  thus  far  no  extensive  and  conclusive  investigations  have 
been  made  concerning  the  differential  occupational  health  hazards  m 
the  several  important  branches  of  the  smelting  industry  with  a  due 
regard  to  the  nature  of  the  metallic  substances  produced.  Conclu- 
sions applicable  to  copper  smelters  are,  for  illustration,  quite  inappli- 
cable to  quicksilver  reduction  works,  and  the  same  observation 
applies  to  gold  and  lead  smelting,  separately  considered.  x\s  ob- 
served by  Thompson — 

In  smelting  works  the  laborers  are  much  exposed  to  the  inhalation 
of  toxic  gases  from  the  ovens,  especially  carbon  monoxide  derived 
from  coke  or  otherwise.  In  such  cases  headache,  vertigo,  and  tinnitus 
are  complained  of,  and  anemia  and  nervousness  ensue.  Kayser 
(Wiener  med.  Woch.  1893,  No.  41)  reported  a  case  of  such  poisoning 
in  which  the  victim  remained  36  hours  in  coma,  and  on  recovery  pre- 
sented symptoms  of  labyrinthine  disease.  Such  extreme  cases  are 
very  rare.  Rohrer  (Hangs' klin.  Vortr.,  Bd.  1,  Heft  3)  reported  5 
cases  among  furnace  stokers  who  Avere  subjected  to  the  inhalation  of 
water  gas,  with  the  result  of  chronic  carbon  monoxide  poisoning. 
They  suffered  from  headache,  nausea,  and  disturbances  of  hearing 
which  were  both  nervous  and  due  to  otitis.  Erosions  of  the  nasal 
septum  and  atrophic  rhinitis  were  also  observed  occasionally. 

THE  HYGIENIC  MENACE  OF  STEEL  DUSTS. 

To  a  limited  extent  this  observation  applies  also  to  the  iron  and 
steel  industry,  chiefly,  of  course,  to  work  in  connection  with  initial 
conversion  processes.  In  the  continuation  of  these  processes  and 
toward  the  final  finishing  of  the  product,  it  is  quite  apparent,  as 
pointed  out  by  Thompson,  that  the  danger  to  the  lungs  in  the  clean- 
ing of  iron  and  steel  castings  is  most  serious,  and  that  in  open-hearth 
processes  and  in  the  breaking  up  of  iron  molds  and  castings  particles 
of  coal  or  charcoal  and  iron  rust  are  inhaled  and  the  workmen 
sweat  heavily.  They  are,  therefore,  peculiarly  exposed  to  nasal, 
bi'cnchial,  and  middle-ear  catarrh,  and  he  remarks,  in  this  connec- 
tion, that— 

The  sharp  particles  of  dust  accumulate  in  crusts  Avith  the  nasal 
mucus  and  cause  ulceration  and  epistaxis.  There  may  be  atrophic 
rhmitis  with  loss  of  sense  of  smell  and  uncomfoi'table  dryness  of  the 
nose.  The  atrophy  may  involve  the  mucosa  of  the  nasopharynx, 
which  becomes  reduced  in  sensibility  so  that  mucus  accumulates  Avith- 
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fnHh'^f  T  '^P^^.^^r^  f  ""f-  ™^  «f  sensation  may  favor  the 
i  u (her  enti-ance  into  the  bronchi  and  lungs  of  irritant  matirhl 
Graphite  and  coal  dust  were  found  by  Merkei  eu.bedde  h  d  c  h  n ^ 
n  four  autopsies  upon  men  who  had  been  employed  as  iron  mo 
1  ai  tic  es  of  steel  and  iron  dust  which  reach  the  pulmonary  a  veoli 
choke  them  up  a.id  become  embedded  in  their  walls  where  they  excite 
perialveolar  irritation  with  inflammatory  products,  chiefly  fibi-ous 

MORTALITY  OF  GEINDERS  AND  POIISHEES. 

These  observations  bear  directly  upon  the  extremely  important 
practical  question  of  differentiating  fibroid  phthisis  from  ordinary 
pulmonary  tuberculosis  as  modified  by  conditions  of  employment  in 
the  metal  trades.    The  more  delicate  methods  of  manufacture  with 
exposure  to  iron  and  steel  dust  have  been  briefly  described  under 
grinders,  polishers,  and  tool  and  instrument  makers,  as  well  as 
less  important  allied  occupations.    A  statement,  however,  by  W. 
Gilraan  Thompson,  based  on  experience  had  at  Sheffield,  England, 
during  the  eight  years  ending  with  1909,  among  steel  grinders  anrl 
polishers  in  the  hardAvare  industries  may  be  here  referred  to,  it  behig 
stated  that  the  death  rate  was  30.4  per  1,000,  of  which,  however,  one*^ 
half  was  attributable  to  tuberculosis  and  more  than  one-sixtli  to 
other  pulmonary  diseases.    Thompson  properly  emphasizes  the  fact 
that  this  class  of  workmen  is  representative  of  a  selected  group  as 
to  age  and  original  physical  strength,  so  that  the  excessive  mortality 
is  on  that  account  decidedly  more  significant.   Thompson  also  refers 
to  the  mortality  of  Solingen,  which  is  the  center  of  the  German 
cutlery  industry,  where  during  1910  the  general  mortality  from 
tuberculosis  was  1.8  per  1,000,  while  in  the  cutlery  and  tool  industry 
it  was  9.3,  and  he  quotes  in  this  connection  from  a  report  of  the 
State  Board  of  Health  of  Massachusetts  for  the  year  1907,  witli 
special  reference  to  the  tool  industry  at  Northampton,  Mass.,  tliat 
the  grinders  and  polishers  employed  in  these  industries  showed  a 
mortality  from  pulmonary  diseases,  including  tuberculosis,  of  nearly 
73  per  cent  of  the  mortality  from  all  causes.   He  also  makes  mention 
of  a  rather  rare  case  of  pulmonary  emphysema  reported  to  the  New 
York  State  Bureau  of  Labor  which  resulted  from  manufacturinir 
steel  wool.   He  remarks  in  conclusion  that — 

In  foimdries,  rolling  mills,  steel-plate  works,  and  the  like,  tlie  lift- 
ing of  heavy  weights  tends  in  time  to  strain  the  circulation  and  give 
rise  to  cardiac  hyi^ertrophy.  Excessive  sweating  in  these  occupations 
leads  to  lessening  of  the  fluidity  of  the  blood  and  induces  excessive 
thirst,  which  the  workmen  often  assuage  with  quantities  of  beer  and 
other  alcoholic  drinks.  The  combination  of  vascular  strain  and 
alcoholism  leads  to  early  arteriosclerosis,  which  in  turn  results  in 
hypertrophy  of  the  heart.  When  large  quantities  of  cold  fluids  ai-e 
drunk  acute  gastroiatestinal  catarrh  is  Aery  liable  to  ensue. 
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DUST  EXPOSUKE  IN  THE  CHIPPING  OF  IRON  AND  STEEL  CASTINGS. 

Among  the  minor  but  important  health-injurious  processes  in  the 
iron  ancTsteel  industry  a  brief  reference  should  be  made  to  iron  and 
st^el  "chipping."  This  employment  has  been  briefly  described  by 
Hayhurst,  as  follows: 

Chipping  of  iron  and  steel  castings  is  another  exceedingl:^  dusty 
and  also  dangerous  procedure  from  the  flying  particles  which  are 
created  by  the  use  of  both  hand  or  pneumatic  tools. 

The  reference  is  particularly  to  the  danger  of  eye  injuries,  but  the 
metallic-dust  hazard  in  this  emplojanent  is  of  even  greater  im- 
portance. Hayhurst  suggests  that  outside  of  the  use  of  respirators 
and  individual  goggles  it  is  advisable  to  protect  the  ears  by  cotton, 
for  where  pneumatic  tools  are  used  the  deafening  noise  is  productive 
of  shocks  to  the  nervous  system.  Previous  to  the  chipping  castings 
are  usually  subjected  to  the  so-called  process  of  tumbling,  which 
consists  in  the  placing  of  a  number  of  castings,  as  described  by  Hay- 
hurst, "  in  a  revolving  cylinder,  called  a  '  rattler,'  in  order  to  shake 
off  the  mold  dust  ancl  to  smooth  down  certain  imperfections,"  He 
explains  that  the  cylinder  which  contains  the  material  should  be  en- 
tirely inclosed,  since  an  immense  amount  of  dust  is  created,  but  where 
this  is  not  practicable  an  ellicient  air  exhaust  or  blast  system  may  be 
used  for  the  control  of  the  dust  hazard.  In  employments  of  this  char- 
acter most  of  the  labor,  however,  is  of  a  casual  nature  and  it  is  ex- 
tremely rare  to  meet  with  men  who  have  been  exposed  to  the  same 
occupational  hazard  for  a.  long  period  of  time.^ 

lilORTALITY  or  IRON  ANB  STEEL  WORKERS— UNITED  STATES  REGISTRA- 
TION AREA. 


The  mortality  of  iron  and  steel  workers  has  been  reported  upon 
for  the  years  1908  and  1909  by  the  Division  of  Vital  Statistics  of 
the  United  States  Census  Bureau,  but  no  subsequent  information  has 
been  made  public  and  the  data  are,  therefore,  limited  to  the  years  re- 
ferred to.  According  to  the  census  report,  out  of  5,035  deaths  from 
all  causes,  853,  or  16.9  per  cent,  were  from  pulmonary  tuberculosis. 
The  details  of  the  mortality  of  iron  and  steel  workers,  by  divisional 
periods  of  life,  are  shown  in  Table  16,  compared  with  the  mortality 
of  all  occupied  males,  and  of  farmers,  planters,  and  farm  laborers. 

1  Considerable  progress  has  been  made  In  the  direction  of  perfecting  metbods  of  eye 
protection,  as  illnsl rated  by  exhibits  at  the  Nnlional  Exposition  of  Safety  and  Sanitation, 
New  Yorlc  City,  under  the  auspices  of  the  NaliorinI  Safety  Council  and  the  American 
Museum  of  Safety,  Grand  Central  Palace,  New  York  City,  1017.  A  permanent  exhibit  of 
safety  goggles  or  other  methods  of  eye  protection  is  maintained  at  the  American  Museum 
of  Safety,  18  West  Twenty-fourth  Street,  New  York  City. 
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'^Tn''J^.^®"~'^^°^°^'^^''^^'^^  MORTALITY   FROM   PULMONARY  TUBFRCTIT  0<?T=! 
ERS    ANn  'r.^^;  °"  MALES.  AnS'oF  FASSs'^PrAN^r 


Age  at  death. 


15  to  24  years  

25  to  34  years  

35  to  44  years  

45  to  54  years  

55  to  64  years  

65  years  and  over  

Age  unknown  

Total,  15  years  and  over. 


Iron  and  steel  workers. 


Deaths 
from 
all 

causes. 


460 
915 
1,084 
992 
754 
826 
4 


5,035 


Deatlis  from 
pulmonary- 
tuberculosis. 


Num- 
ber. 


91 
239 
253 
166 
64 
39 
1 


853 


Per 
cent  of 
deaths 

from 
all 
causes. 


19.8 
26. 1 
23.3 
10.7 
8.5 
4.7 
25.0 


16.9 


All  occupied  males. 


Deaths 
from 
all 
causes. 


34,985 
56, 001 
63,093 
08, 903 
69, 254 
113, 4Q9 
618 


406, 323 


Deaths  from 
pulmonary 
tuberculosis. 


Num- 
ber. 


837 
326 
128 
910 
231 
992 
51 


60, 475 


Per 
cent  of 
deaths 

from 
all 
causes. 


28.1 
30.9 
24.0 
14.4 
7.6 
2.6 
8.3 


Farmers,  planters,  and 
farm  laborers. 


Deaths 
from 
all 
cau.ses. 


14.9 


0, 130 
6,665 
7,227 
10,  224 
14, 836 
45, 510 
203 


Death.s  from 
pulmonary 
tuberculosis. 


Num- 
ber. 


1,441 
1,748 
1,377 
1,234. 

■  999 
1,105 
10 


90, 795 


7,920 


Per 
cent  of 
de.iths 
from 
all 
causes. 


23.5 
26.2 
19.1 
12.1 
6.7 
2.4 
7.9 


8.7 


Table  17.-PR0P0RTI0NATE  MORTALITY  FROM  NONTUBERCULOUS  RESPIRATORY 
DISEASES  OF  IRON  AND  STEEL  WORKERS,  OF  ALL  OCCUPIED  MALES,  AND  OF 
FARMERS,  PLANTERS,  AND  FARM  LABORERS,  UNITED  STATES  REGISTR  .mON 
AREA,  1908  AND  1909. 


Cause  of  death. 

Deaths  of  iron  and 
steel  workers. 

Deaths  of  ail  occu- 
pied males. 

Deaths  of  farmers, 
planters,  and  farm 
laborers. 

Number. 

Per  cent 
of  deaths 
from  all 
causes. 

Number. 

Per  cent 
of  deaths 
from  all 
causes. 

Number. 

Per  cent 
of  deatlis 
from  all 
causes. 

12 
35 

508 
54 

0.2 

io!i 
1.1 

1, 031 
3,522 
31,889 
4,280 

0.3 
.9 
7.8 
1.1 

202 
1,049 
6,333 

824 

0.3 
1.2 
7.0 
.9 

Other  nontuberculous  respiratory  diseases. 
Total  

609 

12.1 

40, 722 

10.0 

8,468 

9.3 

Table  16  is  suggestive  of  a  rather  high  but  not  particularly  exces- 
sive mortality  from  pulmonary  tuberculosis;  but  Table  17  shows 
that  in  addition  thereto  there  is  a  mortality  from  nontuberculous 
respiratory  diseases  of  12.1  per  cent  for  iron  and  steel  workers.  Of 
this  group  of  diseases  asthma  causes  a  proportionate  mortality  of 
0.2  per  cent;  bronchitis,  0.7  per  cent;  pneumonia,  10.1  per  cent;  and 
other  respiratory  diseases,  1.1  per  cent.  Combining  pulmonary  tuber- 
culosis and  nontuberculous  respiratory  diseases,  the  proportionate 
mortality  from  all  lung  diseases  is  29  per  cent,  which  must  be  con- 
sidered relatively  high,  since  the  group  of  iron  and  steel  workers 
includes  those  in  many  occupations  not  exposed  to  particularly 
health-injurious  conditions.  The  table  confirms  the  results  of  other 
in^•estie■ations  into  the  mortality  of  iron  and  steel  workers  of  the 
United  States  and  other  countries. 


OCCUPATIONS  WITH  EXPOSURE  TO  METALLIC  DUST. 


MOKTAIITY  OF  IKON  AND  ^Hf^J^^^^^'-^'''''''^^'^''  INSUKANCE 

The  general  vital  statistics  of  the  iron  and  steel  industry  are,  for 
reasons  elsewhere  discussed  at  some  length,  of  rather  limited  practical 
utility.  The  most  useful  data  for  the  Unite*  States  are  the  industrial 
insurance  experience  statistics  of  the  Prudential  Insurance  Co.,  in- 
cluding for  the  industry  considered  as  a  whole,  3,332  deaths  from  all 
causesrof  which  TOO,  or  21  per  cent,  were  from  pulmonary  tuber- 
culosis. The  details  of  this  experience,  on  account  of  the  large  num- 
ber of  deaths  included,  are  of  exceptional  interest,  and  especially  so 
with  reference  to  the  younger  ages. 

TVBLE  18  -rnOPORTIONATE  MORTALITY  FROM  PULMONARY  TUBERCULOSIS  AMONG 
RON  AND  STEEL  WORKERS,  INDUSTRIAL  EXPERIENCE  OF  PRUDENTIAL  CO.,  1897 
TO  mt  COMPARED  WITH  THAT  OF  ALL  MALES  IN  UNITED  STATES  REGISTRATION 
AREA,'l900  TO  1913,  BY  AGE  GROUPS. 


Age  at  death. 


15  to  24  years  

25  to  34  years  

35  to  44  years  

45  to  54  years  

65  to  64  years  

65  years  and  over  

Total,  15  years  and  over 


Deaths  of  iron  and  steel 
workers,  lS97to  1914, 
from — 


All  causes. 


403 
630 
684 
606 
550 
450 


3,332 


Pulmonary 
tuborculo- 


121 
215 
214 
89 
48 
13 


700 


Per  cent  of  deaths  from 
pulmonary  tubercu- 
losis among — 


Iron  and 

steel 
workers. 


30.0 
34.1 
31.3 
14.7 
8.7 
2.8 


21.0 


MaJes  in 
registration 
area,  1900 
to  1913. 


27.0 
30.5 
23.4 
14.7 
7.9 
2.6 


13.9 


It  is  shown  in  Table  18  that  the  proportionate  mortality  from  pul- 
monary tuberculosis  among  iron  and  steel  workers  considered  as  a 
group  is  only  slightly  excessive  at  ages  under  35,  but  quite  de- 
cidedly so  during  the  age  period  35  to  44,  while  during  the  remainder 
of  life  the  mortality  conforms  to  the  normal.  Considering  that  the 
group  represents  many  widely  different  occupations,  it  is  self-evident 
that  the  data  must  be  interpreted  Avith  exceptional  caution,  but  it 
would  seem  a  safe  inference  that  the  physical  strain  and  stress  at 
the  younger  ages  is  a  factor  of  some  importance  in  the  excessive  pro- 
portionate mortality  from  pulmonary  tuberculosis  at  ages  35  to  44. 
In  addition  to  the  relatively  high  proportionate  mortality  from  pul- 
monary tuberculosis,  pneumonia  is  also  relatively  common,  the  non- 
tuberculous  respiratory  diseases  being  accounted  for  as  follows: 
Asthma,  0.8  per  cent;  bronchitis,  1.4  per  cent;  imeuinonia,  9.2  per 
cent;  and  other  respiratory  diseases,  1.5  per  cent.  Combining  all 
the  nontuberculous  respiratory  diseases,  it  appears  that  12.9  per  cent 
of  the  mortality  was  caused  by  diseases  of  this  group,  Avhich,  com- 
bined with  the  21  per  cent  of  deaths  from  pulmonary  tuberculosis, 


74       MORTALITY  FEOM  EESPIKATOEY  DISEASES  IN  BUSTY  TRADES. 

indicates  that  nearly  34  per  cent  of  the  mortality  from  all  cuusos  in 
hmcrr''  "''^"'^''^  attributable  to  diseases  of  ' the 

•The  iron  and  steel  workers  considered  as  a  group  in  the  mortality 
experience  of  the  Prudential  Co.  are  made  up  of  puddlers,  rolloi-s 
heaters,  furnace  tenders,  laborers,  and  miscellaneous  employees  In 
view  of  the  fact  that  heretofore  no  thorough  analysis  has  been'  pre- 
sented even  of  the  principal  groups  of  the  iron  and  steel  industry 
the  details  of  the  present  analysis  are  included,  even  though  for  cer- 
tain occupations  the  data  are  quite  insufficient  for  a  definite  con- 
clusion, for,  as  shown  by  the  table  concerning  laborers,  the  la-o-e 
mnjority  of  workmen  in  the  iron  and  steel  industry  are  not  further 
designated  as  regards  the  specific  occupation  followed  than  that  it 
is  stated  that  they  are  "  laborers  at  iron  and  steel  works," 

MORTALITY  OF  PTTDDLSKS. 

The  mortality  of  puddlers  includes  251  deaths  from  all  causes, 
26,  or  10.4  per  cent,  of  the  deaths  being  from  pulmonai7  tuberculosis.' 
Tliis  low  phthisis  mortality  is  of  special  significance,  in  view  of 
the  relatively  high  mortality  from  nontuberculous  respiratory  dis- 
eases, which  is  accounted  for  as  follows:  Asthma,  0.8  per  cent; 
bronchitis,  1.6  per  cent;  pneumonia,  12  per  cent;  other  respiratory 
diseases,  2  per  cent;  and  for  all  nontuberculous  respiratory  diseases 
combined,  16.3  per  cent;  which  compares  with  12.1  per  cent  for  all 
occupations  in  the  iron  and  steel  industry.  The  details  for  pul- 
monary tuberculosis  are  shown  in  Table  19. 

Tahle  19.— PROPORTIONATE  MORTALITY  FROM  PULMONARY  TUBERCULOSIS  AMONG 
PUDDLERS,  INDUSTRIAL  EXPERIENCE  OP  PRUDENTIAL  CO.,  1897  TO  1914,  COMPARED 
WITH  THAT  OF  ALL  MALES  IN  UNITED  STATES  REGISTRATION  AREA,  19B0  TO  1913 
BY  AGE  GROUPS. 


Age  at  deatli. 

Dcatlis  of  puddlers, 
1897  to  1914,  from— 

Per  cent  of  deaths  from 
pulmonary  tubercu- 
losis among— 

All  causes. 

Pulmonary 
tuberculo- 
sis. 

Puddlers. 

Males  in 
registration 
area.  1900 
to  1913. 

IS  to  24  years  

4 
21 

30 
60 
74 

56 

27.0 
30.5 
23.4 
14.7 
7.9 
2.6 

2r>  t  J  .'34  years  

4 
9 
5 
5 
3 

19.0 

25.0 
8.3 
6.8 
5.4 

251 

26 

10.4 

13.9 

MORTALITY  OF  ROLLERS. 


The  mortalit}'^  of  rollers  includes  only  112  deaths  from  all  causes, 
of  which  20,  or  17.9  per  cent,  were  from  pulmonary  tuberculosis. 


OCCUPATIONS  WITH  EXPOSURE  TO  METALLIC  DUST. 


The  proportionate  mortality  was  relatively  high  at  ages  35  to  44,  as 
ghowii  by  Table  20. 

o«     T.,»nPm?TIONATE  MORTALITY  FROM  PULMONARY  TUBERCULOSIS  AMONG 
^tmf  PUrmDuSL^rExSEN^^^^  OF  PRUDENTIAL  CO.,  1897  TO  1914,  COMPARED 
^"mI^^OK  AL^^^^^  STATES  REGISTRATION  AREA,  1900  TO  1913, 

BY  AGE  GROUPS. 


Age  at  death. 


15  to  24  years  ■ 

25  to  34  years  

35  to  44  years  

45  to  54  years  

55  to  04  years  

(i5  years  aud  over  

Total,  15  years  and  over. 


Deaths  of  rollers,  1897 
to  1914,  rrom— 

Per  cent  of  deatlis  from 
pulmonary  tubercu- 
losis among — 

All  causes. 

Pulmonary 
tuberculo- 
sis. 

Rollers. 

Males  in 
reisislration 
area, 1900 
to  1913. 

12 
21 
17 
20 
16 
26 

1 
6 
5 
4 
3 
1 

8.3 
28.6 
29.4 
20.0 
18.8 

3.8 

27.0 
30.5 
23.4 
14.7 
7.9 
2.6 

112 

20 

17.9 

13.9 

In  addition  to  the  mortality  from  pulmonary  tuberculosis  the 
mortality  from  other  respiratory  diseases  was  accounted  for  as  fol- 
lows: There  were  no  deaths  from  asthma,  but  the  mortality  from 
bronchitis  was  3.6  per  cent;  from  pneumonia,  8.9  per  -cent;  from 
other  respiratory  diseases,  0.9  per  cent ;  and  from  all  nontuberculous 
respiratory  diseases  combined,  13.4  per  cent,  wMch  compares  with 
1G.3  per  cent  for  puddlers,  and  12.1  per  cent  for  all  employees  in  the 
ii'on  and  steel  industry, 

MOETAUTY  OF  HEATERS. 

The  mortality  of  heaters  is  even  less  representative,  in  that  there 
•vrere  only  51  deaths  from  all  causes,  of  which  8,  or  15.7  per  cent,  were 
from  pulmonary  tuberculosis. 

Table  21.— PROPORTIONATE  MORTALITY  FROM  PULMONARY  TUBERCULOSIS  AMONG 

HEATERS,  Industrial  experience  of  prudential  co.,  1807  to  1914,  compared 

AVITH  THAT  OP  ALL  MALES  IN  UNITED  STATES  REGISTRATION  AREA,  1900  TO  1913, 
BY  AGE  GROUPS. 


Age  at  death. 

Deaths  of  heaters,  1897 
to  1914,  from— 

Per  cent  of  deaths  from 
pulmonary  tubercu- 
losis among — 

All  causes. 

Pulmonary 
tuber- 
culosis. 

Heaters. 

Males  in 
registration 
area, 1900  to 
1913. 

11 
6 
6 
11 
10 
7 

3 
1 

3 

27.3 
16.7 
50.0 

27.0 
30.5 
23.4 
14.7 
7.9 
2.0 

1 

10.0 

Total,  15  years  and  over  

51 

8 

16.7 

13.9 
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I 

In  so  far  as  the  data  can  be  relied  upon  the  mortality  from  pul- 
monary tuberculosis  was  distinctly  excessive.  The  mortality  from 
nontuberculous  respiratory  diseases  in  this  group  is  accounted  for  as 
follows:  Asthma,  2  per  cent;  pneumonia,. 5.9  per  cent;  all  nontuber- 
culous respiratory  diseases  combined,  7.8  per  cent.  There  were  no 
deaths  from  bronchitis  or  other  respiratory  diseases. 

MORTALITY  OF  FURNACE  TENBERS. 

The  mortality  of  furnace  tenders  is  represented  by  only  62  deaths 
from  all  causes,  of  which  4,  or  6.5  per  cent,  were  from  pulmonary 
tuberculosis.    The  details  of  the  experience  are  shoAvn  in  Table  22. 

Table  23.-PR0r0RTI0NATE  MORTALITY  FROM  PULMONARY  TUBERCULOSIS  ■VMONQ 
FURNACE  TENDERS,  INDUSTRIAL  EXPERIENCE  OP  PRUDENTIAL  CO  1897  TO  1914 
COMPARED  WITH  THAT  OF  ALL  MALES  IN  UNITED  STATES  REGISTRATION  AREa' 
1900  TO  1913,  BY  AGE  GROUPS.  ' 


Age  at  death. 

Deaths  of  furnace  ten- 
ders, 1S97  to  1914, 
from— 

Per  cent  of  deaths  from 
pulmonary  tubercu- 
losis among— 

All  causes. 

Pulmonary 
tuber- 
culosis. 

Furnace 
tenders. 

Males  in 
registration 
area, 1900  to 
1913. 

_ 

4 
7 
11 
9 
16 
15 

27.0 
30.5 
23.4 
14.7 
7.9 
2.6 

35  1 0  44  years  

3 
1 

27.3 
11.1 

55  to  G4  vears  

Totalj  15  years  and  over  

62 

4 

0.5 

13.9 

The  mortality  from  other  respiratory  diseases  in  this  group  is 
accounted  for  as  follows:  Pneumonia,  6.5  pev  cent,  and  other  re- 
spiratory diseases,  1.6  per  cent;  all  nontuberculous  respiratory  dis- 
eases combined,  8.1  per  cent.  There  were  no  deaths  from  asthma  or 
bronchitis. 


MORTALITY  OF  LABORERS  AT  IRON  AND  STEEL  W0RK3, 

Laborers  and  allied  unskilled  employments  not  specifically  re- 
turned are  obviously  Avithin  the  group  of  general  employees  at  iron 
and  steel  works,  and  they  are  represented  by  2,788  deaths  from  all 
causes,  of  which  628,  or  22.5  per  cent,  were  from  pulmonary  tuber- 
culosis. The  details  of  the  experience  are  shown  in  Table  23, 
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T  .BIE  23  -PROPORTIONATE  MORTALITY  FROM  PULMONARY  TUBERCULOSIS  AMONa 
^1aBoLp!s  EaC    IKON  AND  STEEL  DORICS  INDUSTRIAL  EXPERIE^^^^^ 

DENTI\L  CO    1897  TO  1911,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  UNITED 

STATES  REGISTRATION  AREA,  1900  TO  1913,  BY  AGE  GROUPS. 


Age  at  death. 


If)  to  24  years  

to  34  j-ears  

35  to  44  years  

4")  1,0  51  years  

55  to  M  years  

05  years  and  over  

Total,  15  years  and  over. 


Deaths    of  laborers, 
etc.,  1897  to  1914, 
from — 

Per  cent  of  deaths  from 
pulmonary  tubercu- 
losis among— 

All  causes. 

Pulmonary 
tuber- 
culosis. 

Laborers. 

Males  in 
registration 
area. 1900  to 
1913. 

361 

509 
604 
492 
422 
340 

113 
202 
189 
77 
38 
9 

31.3 
35.5 
31.3 
15.7 
9.1 
2.6 

27.0 
30.5 
23.4 
14.7 
7.9 
2.6 

2, 788 

628 

22.5 

13.9 

Of  the  mortality  from  other  respiratory  diseases,  0.8  per  cent 
were  deaths  from  asthma,  1.2  per  cent  from  bronchitis,  9.1  per  cent 
from  pneumonia,  1.5  per  cent  from  other  respiratory  diseases,  and 
12.6  per  cent  from  all  nontuberculous  respiratory  diseases  com- 
bined. 

MORTALITY  01"  MISCELLANEOUS  EMPLOYEES  AT  IKON  AND  STEEL  WORKS. 

The  remaining  occupations,  including  nail  makers,  forgemen,  iron 
mclters,  etc.,  arc  combined  in  the  group  of  miscellaneous  iron  and 
steel  workers  in  Table  24.  There  are  only  68  deaths  reported  in  this 
group,  of  which  14,  or  20.6  per  cent,  were  from  pulmonary  tuber- 
culo.sis. 

T.\ble24  PROPORTIONATE  MORTALITY  FROM  PULMONARY  TUBERCULOSIS  AMONG 

MISCELLANEOUS  IRON  AND  STEEL  WORKERS,  INDUSTRIAL  EXPERIENCE  OF 
PRUDENTIAL  CO.,  1S97  TO  1914,  COMPARED  WITH  THAT  OP  ALL  MALES  IN  UNITED 
STATES  REGISTRATION  AREA,  1900  TO  1913,  BY  AGE  GROUPS. 


Age  at  death. 

Death=!  ot  miscellane- 
ous iron  and  steel 
workers,  1S97  to  1914 
fiom— 

Per  cent  of  deaths  from 
pulmonary  tubercu- 
losis among — 

» 

All  causes. 

Pul- 
monary 
t;iberou- 

losis. 

Miscellane- 
ous iron 
and  steel 
workers. 

Males  in 
registration 

area, 
1900  to  1913. 

11 
6 
10 
14 
12 
15 

4 
2 
5 
2 
1 

36.4 
33.3 
50.0 
14.3 
8.3 

27.0 
30.5 
23.4 
14.7 
7.9 
2.6 

55  to  61  vears.  

Total,  15  years  and  over  

08 

14 

•20.6 

13.9 
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The  excessive  mortality  from  pulmonary  tuberculosis  in  this  group 
IS  of  special  significance,  in  that  most  of  the  men  are  expo£d  o 
arduous  strain,  heat,  dust,  weather  changes,  etc.  The  mortality  from 
other  respiratory  diseases  in  this  group  is  as  follows:  Asthma  oo 
per  cent;  bronchitis,  7.4  per  cent;  pneumonia,  10.2  per  cent;  or,  fro"m 
all  nontuberculous  respiratory  diseases  combined,  20.6  per  cent  It 
1^,  therefore,  shown  that  both  tuberculous  and  nontuberculous  lunc. 
diseases  are  proportionately  more  common  in  this  relatively  small 
but  important  group,  however  ill  defined,  than  among  heaters,  fur- 
nace tenders,  rollers,  and  puddlers. 

EVIDENCE  OF  UNSATISFACTORY  HEALTH  CONDITIONS. 

The  experience,  of  course,  is  too  limited  for  entirely  safe  conclu- 
sions but  It  IS  distinctly  suggestive  of  more  or  less  unsatisfactory 
health  conditions,  apparently  predisposing  to  both  pulmonary  tuber- 
culosis and  nontuberculous  respiratory  diseases.  It  is,  therefore,  re- 
grettable that  there  should  be  no  other  statistics  useful  for 'the 
present  purpose,  for  regardless  of  the  considerable  development  of 
the  iron  and  steel  industry  in  England  and  Wales,  the  employees 
are  not  separately  returned,  except  under  the  rather  general  term 
of  nail,  anchor,  chain,  and  other  iron  and  steel  manufactures.  This 
group  included,  according  to  the  census  of  1901,  220,000  males  above 
the  ag3  of  15  years,  of  whom '216,000  were  actively  at  work.  It  is 
said  in  the  report  of  the  registrar-general  that — 

In  this  industry  the  mortality  at  every  stage  of  life  is  above  the 
standard  for  occupied  and  retired  males,  the  excess  ranging  from  4 
l>er  cent  at  ages  20  to  25,  to  25  per  cent  at  ages  65  and  upward.  At 
every  stage  of  life  the  death  rate  exceeds  -the  average  for  metal 
workers  generally.  In  the  main  working  period  the  comparative 
mortality  figure  is  1,187,  or  18  per  cent  above  the  standard.  These 
workers  appear  to  suffer  heavily  from  influenza  and  respiratory  dis- 
eases, the  former  being  above  the  standard  by  29  per  cent  and  the 
latter  by  79  per  cent.  The  mortality  from  diseases  of  the  circulatory 
system  is  also  above  the  average  by  one-fifth  part,  but  on  the  other 
hand  that  from  alcoholism  and  liver  disease  and  from  suicide  is 
below  the  standard.  , 

It  should  be  said,  however,  in  this  connection  that  there  has  been 
a  marked  decline  in  the  mortality  of  the  grouj)  under  considera- 
tion during  the  preceding  decade,  equivalent  to  a  reduction  of  nearly 
25  per  cent,  the  decline  having  occurred  in  practically  eveiy  group 
of  diseases  excepting  cancer.  The  decline  was  most  noticeable  in  the 
case  of  influenza,  phthisis,  and  respiratory  diseases.  The  data,  how- 
ever, must  be  used  with  caution  in  view  of  the  fact  that  the  group 
includes  too  many  widely  different  industries  and  employments  to 
be  strictly  representative  for  any  one  of  them. 
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ENGLISH  MORTALITY  STATISTICS. 

The  same  observations,  unfortunately,  apply  to  other  important 
occupations  in  the  iron  and  steel  industry  with  more  or  less  exposure 
to  metallic  dust,  combined  in  a  single  group  in  the  official  English 
statistics  under  "  Engine,  machine,  boiler  makers;  fitters,  millwriglits, 
engine  fitters,  etc."  This  group  in  1901  was  represented  by  351,000 
persons,  of  whom  345,000  were  actively  at  work.  It  is  said  with 
reference  to  this  group  that — 

In  these  occupations  taken  together  the  death  rates  were  below  the 
standard  for  occupied  and  retired  males  at  every  age  group  except 
55  to  65  years,  the  rates  for  boiler  makers  being  below  those  for 
engine  fitters  at  ages  under  25  and  over  65  years  but  above  them 
throughout  the  main  working  period  of  life.  The  comparative  mor- 
tality figure  from  all  causes  was  913,  or  9  per  cent  below  the  standard; 
the  "figure  for  engine  makers  being  893,  or  11  per  cent  below  the 
average,  while  that  for  boiler  makers  was  1,032,  or  3  per  cent  above 
it.  Among  these  workers  collectively  the  mortality  from  nervous  dis- 
eases slightly  exceeded  the  standard,  but  from  digestive  diseases  and 
from  accident  and  suicide  their  mortality  was  below  it.  If  the  fig- 
ures for  engine  fitters  and  boiler  makers  be  compared,  it  will  be 
seen  that  the  first-mentioned  workers  experienced  higher  mortality 
than  the  latter  from  influenza,  phthisis,  and  Bright's  disease,  but 
under  every  other  heading  the  mortality  of  boiler  makers  exceeded 
that  of  engine  fitters.  Engine  fitters  appear  indeed  to  be  by  far  the 
healthiest  section  in  the  entire  class  of  metal  workers. 

The  preceding  observations  can  not  be  said  to  apply  with  even 
ai^proximate  conclusiveness  to  the  iron  and  steel  industry  as  the  term 
is  generally  understood  and  used  in  the  United  States.  Most  of 
the  occupations  involve  a  fair  amount  of  metallic-dust  exposure 
which  under  given  conditions,  such  as,  for  illustration,  in  the  case  of 
boiler  makers,  may  assume  serious  consequences.  The  relative  mor- 
tality from  phthisis  among  engine  makers,  fitters,  millwrights,  etc., 
01-  what  in  the  United  States  would  generally  be  considered  ma- 
chinists, in  the  broad  sense  of  the  term,  was  only  88  against  100 
for  occupied  and  retired  males,  and  the  corresponding  mortality 
from  nontuberculous  respiratory  diseases  was  only  85;  but  for 
boiler  makers  the  relative  mortality  from  phthisis  was  80,  while  for 
nontuberculous  respiratory  diseases  it  was  119.  In  contrast,  it  may 
be  pointed  out  that  the  relative  mortality  from  phthisis  for  cutlers 
and  scissors  makers  was  285,  and  for  file  makers,  207.  It  may  fur- 
ther be  said  in  this  connection  that  the  relative  mortality  from  non- 
tuberculous respiratory  diseases  was  178  for  cutlers  and  .scissors 
makei's,  and  184  for  file  makers.  In  each  and  every  comparison  of 
this  kind  the  mortality  of  occupied  and  retired  males  from  the  dis- 
eases stated  is  taken  as  100. 
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RECENT  ENGIISH   OCCUPATIONAL-DISEASE  INVESTIGATIONS. 

Some  exceptionally  interesting  observations  on  "Industri-il  dis 
eases  prevailing  amongst  iron  and  steel  workers  in  the  Middles 
brough  district  of  England,"  by  J.  Watkin  Edwards,  have  been  made 
available  through  the  British  Medical  Journal  (July  22,  1916)  In 
a  brief  outline  of  the  conditions  which  influence  life  and  health  in 
industry  it  is  observed  that — 

,,./..t^T^^'®  ^u^""^^  of  overcrowding  are  more  harmful  during  active 
^v()rk  than  when  workers  are  at  rest;  and 

{l>)  The  evils  of  overcrowding  are  aggravated  by: 
(1)  Exposure  to  changes  of  temperature; 
2 1  Inhalation  of  dust  and  irritating  particles- 

3)  Absorption  of  chemical  poisons;  and  ' 

4)  The  effects  of  undue  strain  and  exertion. 

A  formula  is  presented  according  to  which  if  the  amount  of  air 
inspired  while  at  rest  equals  1,  the  amount  inspired  when  standing 
erect  is  1.3,  and  while  walking  at  the  rate  of  4  miles  per  hour 
is  5.  It  is,  therefore,  suggested  that  every  effort  should  be  made 
in  industrial  towns  toward  making  the  lot  of  the  worlonen,  both 
while  at  work  and  when  off  work,  as  perfect  as  possible.  In  the 
district  of  Middlesbrough  pneumonia  prevails  to  an  alarming  extent, 
being  nearly  four  times  as  frequent  as  pulmonary  tuberculosis,  and 
more  than  three  times  as  common  as  bronchitis.  It  is  explained,  how- 
ever, that  "  these  figures  do  not  at  all  fully  represent  the  amount  of 
industrial  disease  prevailing  in  the  town  for  there  are  many  minor 
complaints  which  do  not  appear  as  causes  of  death,  but  which  give 
patients  a  great  deal  of  pain  and  practitioners  a  great  deal  of 
trouble."  The  local  adverse  influences  Avhich  appear  to  affect  the 
general  death  rate,  especially  with  reference  to  the  mortality  from 
industrial  diseases,  are  said  to  be: 

(1)  Working  at  high  temperatures. 

(2)  Long  hours  of  work,  fatigue,  insufficient  rest,  sleep,  and  recrea- 
tion. 

(3)  Working  at  night. 

(4)  Careless  exposure  to  cold  and  wet. 

i5)  Intemperance. 
G)  Inhalation  of  dust. 
7)  Inhalation  of  poisonous  gases,  such  as  CO. 
(8)  Trauma. 

With  special  reference  to  pulmonary  tuberculosis  it  is  stated  that — • 

This  condition  was  the  cause  of  70  deaths  amongst  males.  The 
causes  which  lie  at  the  root  of  its  prevalence  are: 

(a)  Inhalation  of  dust  at  the  works  (where  it  is  chiefly  composed 
of  inorganic  particles),  but  especially  in  our  streets  and  dwellings 
and  places  where  people  congregate.  The  disease  known  as  pneu- 
moconiosis is  known  to  kill  large  numbers  of  Staffordshire  potters, 
Cornish  and  Transvaal  miners,  and  Sheffield  grinders.    Dust  from 
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nnv  cause  especially  that  produced  in  the  manufacture  of  manure 

cits  exam^^^^  periodic'lb"  and  any  signs  of  commencing  disease 
should  be  Tegardid  as  a  disqualification  for  that  particular  kind  of 
employment. 

MORTALITY  FROM  PNEUMONIA  AMONG  ENGLISH  lEON  AND  STEEL 

WORKERS. 

On  account  of  the  exceptional  mortality  from  pneumonia  among 
males  in  the  Middlesbrough  district,  it  is  of  interest  to  note  that 
during  the  working  period  of  life,  that  is,  ages  25  to  65,.  the  death 
rate  in  the  county  boroughs  of  the  North  of  England  was  1.6  per 
1,000;  in  Sheffield  it  was  1.2  per  1,000;  in  Middlesbrough,  among 
females,  0.9  per  1,000;  and  in  Middlesbrough,  among  males,  3.4  per 
1.000.  It  is  said  in  this  connection  that  "  The  death  rate  frofli  pneu- 
monia in  Middlesbrough  is  between  two  and  three  times  higher  than 
in  the  county  boroughs  of  the  North,  in  Sheffield,  and  in  the  country 
generally  among  males  between  the  ages  of  25  and  65  years,  Avhile  it 
IS  between  three  and  four  times  higher  than  that  among  females  in 
Middlesbrough."  With  respect  to  possible  occupational  causes,  in 
explanation  of  the  excessive  mortality  from  pneumonia,  the  follow- 
ing conditions  are  emphasized : 

{a)  Working  in  high  temperatures  Avith  sudden  exposure  to  cold, 
strong  currents  of  air,  and  to  powerful  blasts  of  fiery  and  suffocating 
gases. 

(&)  Inhalation  of  dust  of  various  kinds,  and  especially  dust  given 
off  in  the  manufacture  of  slag  manure. 

(c)  Injuries  of  any  kind,  especially  to- the  chest. 

(d)  Excessive  fatigue,  especially  after  nightwork. 

(e)  Careless  habits  after  leaving  Avork. 
(/)  Intemperance  in  food  and  drink. 

In  the  majority  of  cases  it  is  held  that  "  the  disease  is  conveyed  by 
autoinfection.  A  condition  of  loAvered  resistance,  due  to  one  or 
more  of  the  above  causes,  furnishes  a  state  of  ill  health  favorable  to 
tlie  growth  of  an  organism  either  already  present  in  the  moutli  or 
throat  of  the  patient  or  inhaled  with  dust  or  bad  air."  It  is  there- 
fore suggested. that  patients  who  have  suffered  from  pneumonia  (as 
well  as  those  who  have  not)  should  exercise  the  greatest  care  in 
keeping  their  teeth,  mouth,  and  throat  in  a  healthy  condition.  On 
account  of  the  fact  that  pneumonia  in  Middlesbrough  is  of  a  very 
fatal  type,  accounting  for  one-fifth  of  ' all  the  deaths  in  1911,  it  is 
advised  that — 

The  sputum  should  be  carefully  destroyed  as  soon  as  possible.  For 
this  purpose  the  patient  should  expectorate  into  squares  of  paper  or 
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bedclothes,  or  upon  i\k  floor -  LrhTjl      "ttendnnts,  or  onto  tj.e 

be  .-ernpulously  cleanad  witirturi?«Se  orT  k^?'?,  ell 
of  the  nurses  and  „(  those  in  attendance  shon  J  be  preteet  cl  C  ov'e',^ 

is  now  being  undfrtLn  by  the  irnfcipalTtl'''^  '°  """"^  "™ 

GENERAI  COWCLTJSIONS. 

The  foregoing  observations  regarding  pneumonia  are  of  snecinl 

importance  m  view  of  the  obvious  conckision  that  the  d  seTse 
unquestionably  increased  in  frequency  and  possibly  in  C 

more  or  less  continuous  and  considerable  exposure  to  irritating 

pxobably  to  a  lesser  degree,  in  the  United  States  is  made  evident 
by  a  recently  issued  technical  paper  by  the  United  States  Bureau  of 
Mines  on  Health  Conservation  at  Steel  Mills,  by  J.  A.  Watkins,  of 
the  United  States  Public  Health  Service.     The  paper  includes 
observations  on  the  medical  supervision  of  employees,  hospital  facili- 
ties, tatigue  as  a  cause  of  occupational  disability,  the  relation  of 
industrial  buildings  to  the  health  of  employees,  noise  as  a  cause  of 
lowered  efficiency,  ventilation,  temperature  and  humidity,  hours  of 
diity,  washing  and  sanitary  facilities,  drinking  water,  food,  etc. 
Ihere  are,  however,  no  observations  in  this  interesting  discussion  on 
industrial  diseases  as  such,  and  no  reference  whatever  to  the  dust 
menace  as  common  to  a  number  of  special  processes  in  the  iron  and 
steel  industry,  chiefly,  of  course,  in  grinding  and  polishing  during  the 
hiial  processes  of  manufacture.   The  discussion  is,  therefore,  general 
and  has  reference  rather  to  sanitary  conditions  than  to  occupational 
hazards,  and  a  much  more  specialized  investigation  would  be  neces- 
sary to  establish  the  occupational-disease  hazard  in  the  American 
steel  industry  as  carried  on  under  modern  conditions  at  such  model 
plants  as  that  at  Gary,  Ind.,  of  which  an  admirable  descripti^-e 
account  was  published  in  the  Engineering  and  Mining  Journal  for 
December  26,  1908. 

METAL  GRINDERS. 
THE  HYGIENE  OF  METAL  GRINDING. 

The  grinding  trade  includes  a  Icirge  variety  of  employments,  of 
wliich  metal  grinding,  by  either  the  dry  or  wet  process,  is  h.ygien- 
ically  as  well  as  industrially  the  most  important.  The  grinding  of 
metal  probably  involves  as  much  exposure  to  decidedly  health-in- 
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jurious  conditions  as  does  any  other  employment,  if  not  more  so. 
Chiefly  as  the  result  of  the  inhalation  of  relatively  large  quantities 
of  fine  metallic  dust,  and  not  inconsiderable  quantities  of  fine  mmcrnl 
dust,  the  mortality  from  pulmonary  tuberculosis  in  this  occupation  is 
decidedly  above  the  normal  for  occupied  males  generally.  W  hile  the 
sanitary  and  other  conditions  injuriously  affecting  the  health  ot 
metal  grinders  never  have  been  so  notoriously  bad  m  the  United 
States  as  in  England  or  in  continental  Europe,  the  observed  mortality 
of  this  occupation  as  carried  on  in  this  country  fully  warrants  the 
most  serious  conclusions  as  to  the  health-injurious  effects  of  this 
group  of  employments. 

The  mortality  of  metal  grinders  has  been  discussed  by  James  H. 
Lloyd,  M.  D.,  in  his  treatise  on  "Diseases  of  occupations,'"  included 
in  the  Twentieth  Century  Practice  of  Medicine,  published  in  1895. 
Lloyd,  after  calling  attention  to  the  well-lmown  fact  that  the  trade 
of  the  grinder  is  conspicuous  above  all  others  for  the  suffering  that 
is  entailed  from  the  inhalation  of  metallic  dust,  describes  in  detail 
the  different  processes  of  grinding  and  their  relation  to  health.  Ke 
says  in  part : 

Grinding  edge  tools  is  of  two  kinds — wet  and  dry.  The  latter 
method  is  by  far  the  more  injurious,  as,  naturally,  it  raises  far  the 
greater  amount  of  dust.  For  some  tools  both  methods  are  us?d— 
the  mixed  method.  The  tools  ground  are  scythes,  saws,  table  knives, 
machine  knives,  various  other  kinds  of  edge  tools,  files,  penknives, 
razors,  scissors,  forks,  needles,  etc.  A  great  difference  in  their  bad 
effects  is  observed  among  the  branches  of  the  trade  according  as  the 
grinders  use  the  wet  or  dry  method  and  according  to  the  tool  ground. 
The  smaller  objects  are  far  the  most  trying  and  exacting  upon  health. 
The  worst  of  all  branches  are  the  fork  grinding  and  needle  grinding. 
This  is  because  in  grinding  these  small  objects  the  workman  is  obliged 
to  lean  close  over  the^stone  and  therefore  inhales  large  quantities  of 
the  dust,  and  also  because  the  dry  grinding  is  used. 

The  dust  raised  by  grinding  is  composed  largely  of  minute  bits  of 
steel.  According  to  Hall,  12  razor  blades  forged  in  the  rough,  which 
weigh  2  pounds  and  -1  ounces,  lose  10  ounces  in  the  process  of  grind- 
ing. This  loss  represents  so  much  fine  metallic  dust,  mingled  of 
cour.se  with  dust  from  the  stone.  This  statement  gives  some  idea  of 
the  immense  amount  of  dust  produced  by  dry  grinding.  According 
to  Holland  the  concrete  masses  of  this  dust  formed  in  needle  grinding 
have  almost  the  specific  gravity  of  iron. 

TYPICAL  DISEASES  OF  GRISTDERS. 

In  discussing  the  symptoms  of  the  diseases  typical  of  grinders  as 
the  result  of  their  employment,  Lloyd  points  out  further  that — 

They  are  those  of  a  slowly  advancing  bronchitis  with  asthma  and 
sometimes,  with  empliysema";  later  dilated  bronchi  with  excavation 
are  observed;  then,  consolidation,  and  breaking  down  of  lung  tissue 
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gfed  by  the  metLd"  ol"n.X^^^^^^^^^^ 

^vhether  this  has  ever  been  rlrmp    Ti  ^  .      ^^^^  '^'"o^^' 

influence  of  the  o-rSi^ft^adritthT  J  '''''      ''^-^^^^^  the 
inhaL.tion  of  th^  ir^Z^i^lt^i^^^^^  The 
a  constant  catarrhal  bx;onchitil  and  pLL^nft  1  w^^^^^^^^^^ 
nective  tissue;  and  this  prepares  the  soil  for  a  ti  bSar  fnfi??n; 
which  characterizes  the  latter  stages  of  the  disease 

INJURIOUSNESS  OF  DRY-GEINDIUG  PROCESSES. 

A  recent  and  more  qualified  discussion  of  the  health-injurious  cir- 
cumstances of  dry  and  wet  grinding  is  by  Oliver,  who,  in  his  Diseases 
of  Occupation  goes  fully  into  all  the  details  concerning  the  tiade 
including  a  bnef  account  of  the  corresponding  conditions  in  the  cut-' 
leiy  manufacture  of  Germany,  at  Solingen : 

So  far  as  the  two  methods  of  grinding  cutlery  are  concerned  the 

hi  wolwi  '''Tin  '  ''^''^  dangerous  to 

tlie  woi leers.    The  dust  is  dry,  and  is  in  the  form  of  a  verv  fine 

men  ^  hen  at  work.   Steel  grinders  sit  astride  the  grinding  stone  on 
a  sadd  e  and  as  they  lean  forward  keeping  close  to%heir  work,  the? 
can  not  but  inhale  some  of  the  dust,  which  is  a  mixture  of  steel  and 
stone,    h  orks  and  needles  are  generally  ground  by  the  dry  method  • 
knives  scissors  and  razors  by  the  wet.    Some  are  ground  by  both 
methods,  e.  g-^  the  backs  of  razors  and  scissors  are  ground  by  the  dry 
methocl  and  the  remainder  of  the  blade  by  the  wet.   It  wai  in  1865 
that  Dr.  T  C.  Hall,  of  Siieffield,  drew  attention  to  the  high  death 
rate  of  steel  grinders  from  pulmonary  phthisis.   The  average  age  at 
death  of  steel  grindei^  was  at  this  period  only  29  yeai-s,  but  of^late 
this  has  improved.    Dr.  Hall's  statistics  referred  to  dry  grindin- 
In  wet  grinding  the  running  stone  passes  .through  a  thin  layer  of 
water  m  a  trough  below  the  stone,  so  that,  as  its  surface  is  always 
kept  wet,  comparatively  little  dust  is  given  ofF  during  the  process 
of  grinding;  but  while  the  atmosphere  is  clearer  of  dust,  the  floors 
and  walls  of  the  workshop  are  damp  and  cold.    The  grindin<v  is 
carried  on  in  rooms  called  "hulls,"  which  are  bounded  by  throe  blank 
walls;  the  windows  are  without  glass.    Where  dry  grinding  is  car- 
ried on  there  are  fans,  but  these  often  prove  ineffective.    It  is  no 
imcommon  thing  to  find  men  engaged  in  different  processes  in  one 
large  room,  so  that  the  dust  which  is  generat-ed  affects  not  only  the 
workman  sitting  at  his  own  grinding  stone,  but  the  other  inmates 
of  the  room  as  well.    In  Sheffield  it  has  been  ascertained  that  in 
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every  1,000  deaths  among  steel  grinders  P^J^^^J^^  ij^^^^f,^^^ 
cause  of  345  and  other  respiratory  diseases  29o ;  that  is,  collectn  eiy 
p  Sonary  d  seases  account  for  M  per  cent  of  the  entire  mortality 
Es  among  the  adult  population  of  the  country  generally  phthisis 
c  ounts  for  14-1  deaths' per  1,000  and  other  respiratory  diseases 
182  or  collectively  32.6  pQr  cent.  Steel  grinders  die  comparatively 
vou'no-.  Dr.  Sinclair  White,  in  Dangerous  Trades,  page  414,  sa^j^s 
that  458  grinders  in  every  1,000  die  between  the  ages  ot  35  and  oo. 
compared  with  261  in  every  1,000  of  the  entire  male  population  ot 
the  country.  Only  140  grinders  out  of  every  1,000  reach  the  age  ot 
55  and  upward,  whereas  for  every  1,000  of  the  adult  male  popula- 
tion 391  reach  55  vears  and  upward.  Sinclair  White  is  ot  the 
opinion  that  phthisis  is  not  so  rife  among  steel  grinders  as  formerly. 
In  Dr.  Hall's  time  the  average  age  at  death  from  phthisis  was  2J 
years ;  at  present  it  is  43.^ 

IMPROVEMENT  IN  THE  HEALTH  OF  GERMAN  CUTLERY  GRINDERS.^ 

With  reference  to  conditions  in  Germany  and  the  remarkable  im- 
provement which  has  followed  the  introduction  of  sanitary  precau- 
tions, rational  methods  of  ventilation,  and  other  means  of  dust 
prevention,  Oliver  holds : 

In  the  town  of  Solingen  and  the  neighborhood  it  is  estimated  that 
there  are  29,000  persons  employed  in  making  cutlery.  Here  all  sorts 
of  steel  goocls  are  made — knives,,  forks,  scissors,  and  swords.  _A  good 
deal  of  the  work  is  done  by  the  people  in  their  homes,  and  it  is  inter- 
esting to  know  that  the  home  industry  is  rather  encouraged  by  the 
local  authority,  which  provides  the  men  with  gas  and  electric  power. 
So  prevalent  is  pulmonary  consumption  among  the  grinders  in  So- 
lingen that  it  has  attracted  the  attention  of  the  Government  factory 
department.  In  the  10  years  1885-1895,  72.5  per  cent  of  the  deaths 
among  knife  grinders  in  the  Solingen  district  was  due  to  phthisis, 
against  35.3  per  cent  for  the  rest  of  the  population  over  14  years  of 
age,  and  an  official  examination  showed  that  out  of  1,250  grinders  only 
85  men  were  over  45  years  of  age.  Dr.  Shadwell  speaks  approv- 
ingly of  the  methods  adopted  in  some  of  the  Solingen  factories  to  deal 
with  the  removal  of  dust.  Oldendorf,  in  Avriting  about  che  grinders 
at  Solingen,  states  that  24.7  per  cent  reached  50  years  of  age  and  3.3 
per  cent  70;  that  at  Runsched  33.8  per  cent  reached  50  years  and  8 
per  cent  70;  while  at  Krouenberg  the  numbers  Avere  32.9  and  8.7, 
respectively.  The  mean  age  at  death  of  grinders  emploj^ed  in  the 
dry  methods  was  39.4,  of  workers  in  iron  48.3,  and  of  the  rest  of  the 
male  population  54.4  years.  Taking  all  ages,  the  deaths  from  tuber- 
culosis per  100  cases  were  for  grinders  78.3,  iron  workers  59,  other 
persons  46.* 

'  Diseases  of  Occupndon,  Thomas  Olivev,  pp.  230,  231,  London,  1908. 

2  In  this  connection  sec  "  Gcsundheltsbuch  fiir  die  Kleineison-Inilustrio,"  von  Dr.  O.  D. 
Oi-tVimann,  Berlin,  1890;  "  Geworbliclio  Gcsiinclhcitsplloso,"  von  Dr.  A.  Bonder,  Stuttgart, 
1900;  "  llandlmch  dcr  ArboltorkrankhoUen,"  von  Dr.  Tboodor  Weyl,  Jena,  1008. 

^DLseases  of  Occupation,  Thomas  Oliver,  p.  232. 
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SANITARY  PRECAUTIONS  IN  GERMAN  CUTLERY  SHOPS. 

A  very  interesting  account  of  the  mortality  of  cutlery  grinder,  in 
Sohngen  was  a^so  included  in  the  Report  of  the  Chief  Inspector 
of  lactones  and  Workshops  of  England  for  190G,  from  which  an 
abstract  is  made  to  emphasize  the  sanitary  and  labor  conditions 
required  lor  the  reduction  of  the  mortality  of  grinders  to  a  minimum! 

The  atmosphere  of  Solingen  is  bright  and  clear.  It  is  seldom  that 
b  ack  smoke  is  seen  escaping  from  the  factory  chimney?  This  is 
Ja  g^ly  the  result  of  careful  firing  and  the  use  of  coal  b  -iquette  in- 
stead of  ordinary  coa  ,  which  avoids  the  use  of  slack  coal.   The  dav'^ 

Ti  l  fir  Tv  ^'''''''^  on  Saturday  work  ceases  at  5.30  p.  fn 
ihe  Uctories  in  Solingen  are  said  to  be  marvels  of  order  and  cleanli- 
ness; the  floors  are  of  concrete  and  the  air  space  for  each  worker  must 
o-nn";  1 1''"  Tl  ^^^^^rft-  ^"  the  grinding  stones  are  protected  by 
guai ds.  1  he  walls  of  the  workrooms  are  limewashed  every  year  •  the 
floors  are  swept  every  evening  and  damp-wiped  once  a  week.  The 
raising  of  grindstones  is  never  undertaken  during  working  hours 
except  under  a  stream  of  water  or  unless  the  stone  is  entirely  inclosed 
in  casing  except  at  the  working  place  of  the  raising  tool.  The  floors 
are  kept  clean  and  provision  is  made  for  the  removal  of  the  dust 
during  grinding.  Cutlery  manufacture  is  recognized  as  a  dangerous 
trade  in  Solingen,  and  in  recent  years  considerable  improvement  has 
taken  place  in  the  means  to  prevent  dust.  In  Solingen  the  o-rind- 
stones  and  polishing  Avheels  are  run  toward  the  worker;  in'Shef- 
field  they  are  run  away  from  the  worker,  so  that  the  dust  has  an 
upward  tendenc}^  and  flies  into  the  room.^ 

The  subject  is  also  considered  in  the  Report  of  the  Chief  Inspector 
of  Factories  and  Workshops  for  1907,  in  which  the  rules  or  police 
regulations  governing  the  trade  at  Solingen  are  republished  in  full. 
A  remarkable  improvement  in  the  health  of  the  workmen  has  fol- 
lowed the  introduction  of  these  rules.^ 

MORTALITY  OE  SHEPFIELD  METAL  GRINDERS. 

Some  exceptionally  interesting  and  useful  mortality  data  of  metal 
grinders  have  been  published  for  a  period  of  years  by  the  city  of 
Sheffield,  England,  but  unfortunately  the  statistics  were  discontinued 
subsequently  to  1910.  Table  25  shows  the  mortality  in  detail  of 
2,190  grinders,  of  whom  1,070,  or  43  per  cent,  died  from  pulmonai-y 
tuberculosis,  with  an  additional  mortality  of  G21,  or  24.9  per  ceni, 
from  nontuberculous  respiratory  diseases. 

1  Roport  of  the  Chief  Inspector  of  Factories  and  Workshops,  1906,  pp.  107-109. 

-  For  additional  references  on  the  occupational  diseases  of  German  file  makers  and 
related  industries,  see  Albrecht,  Handlnich  der  Praktiachen  Gewerljeh.vgienc,  Berlin,  lS!)i!, 
pp.  0(5  and  796  ;  Somraerfeld,  Handbuch  der  Gewerbekraukhoiten,  Berlin,  1S98,  p.  3t!.") 
(including  statement  that  average  age  at  death  for  file  cutters  d.ving  from  pulnioniu-y 
tuberculosis  was  only  41.2  years  and  from  all  other  diseases  40.1  years).  Of  special 
Importance  Is  the  more  extended  discussion  of  this  occupation  in  Weyl's  1-Iaudl)uch  der 
Arbciterkrankhelten,  Jena,  1908,  pp.  SO,  91,  lOG,  135  et  seq. 
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or     P-ROPO-RTTONATE  MOHTALITY  FROM  PULMONARY  TtlBERCtTLOSIS  AND 
AMONG  GHINDEHS  IN  SHEFFIELD,  ENGLAND,  1889  TO  1910,  BY  AGE  GROUPS. 

[Source:  Annual  reports  of  the  medical  officer  of  hoallh ,  Sherneld  England.   Similar  returns  are  not  a'-  ail- 

able  iu  these  reports  subsequent  to  1910.J 


Age  at  death. 

Deaths 
from  all 
causes. 

Deaths  from  pulmonary 
tuberculosis. 

Deaths  from  respiratory 
diseases  other  tlmn 
pulmonary  tubercu- 
losis. 

Number. 

Per  cent  of 
deaths 
from  all 
causes. 

Number. 

Per  cent  of 
deaths 
from  ail 
causes. 

98 
299 
515 
687 
548 
343 

43 
173 
303 
336 
178 

37 

43.9 
57.9 
58.8 
48.9 
32.5 
10.8 

22 
51 
SI 
169 
184 
114 

22.4 
17.1 
15.7 

24.6 
33.6 
33.2 

2,490 

1,070 

43.0 

621 

24.9 

According  to  this  table,  at  ages  under  25  of  every  100  deaths  from 
all  causes  43.9  are  from  pulmonary  tuberculosis,  the  proportion  in- 
crea.sing  to  57.9  per  cent  at  ages  25  to  34,  and  58.8  per  cent  at  ages 
35  to  44.  Subsequently  to  this  period  the  proportion  declines  to  48.9 
per  cent  at  ages  45  to  54,  and  to  32.5  per  cent  at  ages  55  to  G4;  at 
ages  65  and  over  the  proportion  of  deaths  from  pulmonary  tuber- 
culosis is  only  10.8  per  cent  of  the  mortality  from  all  causes.  The 
corresponding  mortality  from  nontuberculous  respiratory  diseases 
must  also  be  considered  excessive  at  practically  every  period  of  life. 

In  view  of  the  frequent  use  of  the  term  "  grinders'  iDhthisis,"  as 
based  chiefly  upon  the  morbiditj'^  experience  of  Sheffield  gi'inders,^ 
the  following  observations  by  J.  M.  Beattie,  M.  D.,  are  of  interest. 
The  extract  is  from  a  paper  on  the  "  Hygiene  of  the  steel  trade,"  pub- 
lished in  the  Transactions  of  the  Eoyal  Sanitary  Institute  for  1912 : 

A  great  deal  of  attention  has  been  centered  on  the  dust  problem, 
and  much  of  the  legislation  relating  to  the  industries  with  which  Ave 
are  dealing  is  concerned  with  the  protection  of  the  workers  from  dust 
iuhalation.  The  much  more  serious  problem — the  prevention  of  in- 
fection with  B.  tuberculosis— \\ns  not  received  justice  at  the  hands  of 
factory  inspectors  and  factory  legislators.  During  a  five  years'  ex- 
perience in  Sheffield  it  has  been  abundantly  demonstrated  that  the 
cutlers  and  grinders  die  from  tuberculosis  "and  not  from  nontuber- 
culous fibrosis  of  the  lung. 

Let  me  protest  against  the  loose  use  of  the  word  "  phthisis."  Eightly 
or  wrongly,  phthisis  is  noAv  understood  by  medical  men  to  mean 

'  Itcgnrding  health  conditions  among  ShefTicld  grinders  see  "  The  Vital  Statistics  of 
Shnllield,"  by  G.  C.  Holland,  M.  I).,  London,  184:!,  pp.  152-20.5  ;  "  Unhealthy  Trades,"  by 
R.  W.  Richardson,  Lectures  before  the  Society  of  Arts.  Reprinted  in  Scientific  American 
Supplement  No.  9  (Feb.  20,  187G)j  "Morlalify  o(  Dusty  Trades  in  Sheflield,"  by  Scur- 
.  field.  BntLsh  Medical  .Tournal,  Aug.  22,  190S,  p.  4S0  ;  "Annual  Reports  on  the  ITcaUh  of 
Shclheld,  England,"  Special  Tables  aud  Obaurvatious  ou  Mortality  in  Sheffield  Trades. 
1880—1907, 
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jyhicli  tuberculosis  is  added  to  the  interslSiaSos^^   lorTl J'  ^oIh' 
ion  which  IS  produced  by  the  inhahition  of  dus  Te  term    fibroli  ' 
IS  perhaps  the  most  suitable :  I  shall  therefore  rW, 
resulting  from  the  inhahvtio'n  of  duk  as  fib'o'si  "^^^^^^^ 
term  "phthisis"  makes  it  difficult  to  o-ct  al  satisfnrtn  !  T.i^  r  i 
we  can  therefore  only  regard  the  %m:s  gi.'t'a^ap^J^oxr^^^^^^  ^"^^ 

MORTAIITY  OP  GKINDEES-INDTJSTEIAI  INSUEANCE  EXPEEIENCE 

No- extended  scientific  study,  medical  or  otherwise,  has  been  made 
of  grinders'  ph  hiszs,  or  the  occurrence  of  pulmonary  tuberculosis 
among  the  grmders  m  the  United  States,  but  some  suggestive  obser- 
vations on  different  aspects  of  the  grinders'  trade  have  been  reported 
iipon  m  detail  by  the  division  of  occupational  diseases  of  the  Ohio 
fetate  Board  of  Health.   The  only  conclusive  mortality  data  for  the 
Lnited  States  are  the  industrial  insurance  mortality  statistics  of  the 
1  rudential  Insurance  Co.,  limited,  however,  to  305  deaths,  of  which 
143,  or  46.9  per  cent,  were  caused  by  pulmonary  tuberculosis.  This 
percentage  is  not  much  at  variance  with  the  corresponding  ficrure  for 
Sheffield  grinders,  but  is,  in  part,  no  doubt,  the  result  of  important 
differences  m  age  distribution,  since  the  maximum  number  of  deaths 
in  the  United  States  occurred  at  ages  35  to  44,  against  ages  45  to  54 
in  the  English  experience.   The  excess  in  the  mortality  of  grinders 
from  pulmonary  tuberculosis  is  brought  out  with  sufficient  clearness 
and  conclusiveness  in  Table  26,  in  which  comparison  is  made  with 
the  corresponding  mortality  of  males  in  the  registration  area. 

Taule  2G.-PR0P0IITI0NATE  MORTALITY  FROM  PULMONARY  TUBEV^CFLOSIS  AMONG 
G-aNDERS,  INDUSTRL\L  EXPERIENCE  OF  PRUDENTIAL  CO.,  1897  TO  19M  COMPARFD 
WITH  THAT  OP  ALL  MALES  IN  UNITED  STATES  REGISTRATION  AREA  1900  TO  JQH 
BY  AGE  GROUPS.  '        -^^ 'J", 


Age  at  death. 

^  Dealli.s  of  gi-inders,  1S97 
to  1914,  duo  to- 

Per  cent  of  deidis  du9 
to  pulmonary  tuber- 
culosis among — 

All  causes. 

Pul- 
monary 
tubercii- 
losis. 

Grinders. 

Males  in 
re^;islration 

area, 
1900  to  1913. 

17 

5C 

7 

41.2 

07.9 

27.0 
30.5 

38 

74 
73 

44 
35 
14 
S 

59.5 
47.9 
25.5 
16.7 

23.4 
14.7 
7.9 
2  (i 

So 
30 

305 

143 

46.9 

13  9 

According  to  this  table,  the  proportionate  mortality  of  grinders 
from  pulmonary  tuberculosis  is  excessive  at  all  ages,  but  most  pro- 
nounced at  ages  25  to  34,  when  out  of  every  100  deaths  from  a  I! 
causes,  67.9  are  from  pulmonary  tuberculosis,  against  30.5  per  ceni 
for  males  in  the  registration  area.    The  data,  while  limited,  may 
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be  accepted  as  trustworthy  regarding  the  mortality  of  grinders 
f^om  pulmonary  tuberculosis  in  the  United  States  at  the  present 
time.  The  evidence  is  sufficient  to  show  that  the  disease  is  of  exces- 
sive frequency  among  grinders  at  every  divisional  period  ot  lite  and 
very  considerably  above  the  normal  for  the  general  male  population. 

MORTAIITY  OF  INSURED  GRINDEES-MEDICO-ACTUARIAL  EXPERIENCE. 

The  foregoing  observations  are  sustained  by  the  medico-actuarial 
experience,  which,  however,  is  only  with  reference  to  the  mortality 
from  all  causes.  According  to  this  experience,  which  includes  cutlers, 
scissors  grinders,  ax,'  plow,  and  other  steel  grinders,  but  excludes 
foremen  and  superintendents,  the  actual  mortality  among  5,988  em- 
plovees  exposed  to  risk  one  year  was  43  deaths,  while  the  expected 
mortality  was  36.69,  or  17  per  cent  in  excess;  m  other  words,  to  every 
100  deaths  expected  on  the  basis  of  the  normal  experience  there  were 
among  the  group  considered  117.  When  the  age  factor,  however,  is 
taken'^into  account,  it  appears  that  at  ages  under  40  the  actual  mor- 
tality was  less  than  the  expected,  while  there  was  a  rapid  and  very 
considerable  rise  in  the  excess  at  ages  over  40.  Unfortunately,  the 
numbers  under  observation  are  insufficient  for  strictly  scientific  con- 
clusions.  The  results,  in  detail,  are  given  in  Table  27. 

Tabie  27 -MORTALITY  FROM  ALL  CAUSES  AMONG  CUTLERS  ANT)  SCISSORS,  AX, 
P^OW  AND  OTHER  STEEL  GRINDERS  (EXCLUDING  FOREMEN  AND  SUPERINTEND- 
ENTS)', BY  AGE  GROUrS-MEDICO-ACTUARIAL  INVESTIGATION. 


Age  at  death. 


1.5  to  29  years  

30  to  39  years  

40  to  49  years  

SO  to  59  years  

60  years  and  over 

Total  


Numlier 

Ratio  of 

oxptwod  to 

Actual 

Expected 

actual  to 

risk  1 

deaths. 

deaths. 

expected 

year. 

deaths. 

3, 208 

12 

14.. 55 

82 

1,S41 

9 

10. 19 

88 

C67 

10 

,  0. 17 

162 

254 

12 

5.04 

238 

18 

.74 

5,988 

43 

30.09 

117 

SANITARY  INVESTIGATIONS  BY  THE  OHIO  STATE  BOARD  OE  HEALTH. 

Some  very  useful  observations  on  the  health  of  grinders  have  been 
included  in  the  report  of  the  Ohio  State  Board  of  Health,  by  Hay- 
hurst,  who  points  out  that — 

The  process  of  metal  grinding  is  one  closely  associated  with 
foundry  work  and  assembling  processes  upon  both  iron  and  soft 
metals.  It  properly  includes  also  the  dressing  of  castings  by  other 
means  than  grinding,  such  as  "  sand  blasting,"  "  rattling  "  in  tumbling 
machines,  and  "  chipping  "  by  means  of  steel  tools.  Sand  blasting  has 
been  considered  elsewhere,  while  a  word  Avill  be  given  here  to  each 
of  the  other  subsidiary  processes.  Metal  grinding  is  nsually  per- 
foi'med  with  emery  wheels,  which  may  be  stationary  or  may  l)e  moved 
about  over  large  surfaces  by  means  of  a  swing-belt  attachment.  Oc- 
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casionally  i(,  is  done  mechanically  by  a  series  of  fr.,vni;.,„ 
Avheels,  .Yhich  pass  up  and  cl■own^o^4>  th^  surfaces   n    5  '"^"'^ 
Sometnnos  it  is^lone  W  belts  coverecf  .^  h      ery  or  other  ^e^ce^^^^^ 
ingly  hard  abrasive  substances.    Carborundum  n ml  Lrnlf?  f 
■  substances  of  diamondlike  hardness,  are  th^iref TbLS^es  u^^^^^^ 
In  the  inyestxgjtion  by  Hayhurst,  including  64  establishments  em- 
ploying a  total  of  1,979  male  wage  earners,  modern  methods  of  worlc 
were  observed  in  42  places,  fairly  modern  methods  in  14,  and  crude 
or  antiquated  methods  in  the  remaining  8.   Health  appliances,  espe- 
cially those  consisting  of  blower  systems  to  remove  the  dust  created 
were  considered  good  in  20  places,  of  only  partial  efficiency  in  13,  and 
lound  entirely  absent  in  the  remaining  31.   In  20  of  the  work  places 
other  processes  than  metal  grinding  were  carried  on  in  the  same 
quart^;s,_  such  as  sand  blasting,  forging,  welding,  polishing,  buffing, 
etc.    ihis  condition  is  quite  common  throughout  the  dusty  trades' 
and  illustrates  the  difficulty,  if  not  the  impossibility,  of  completely 
separating  one  injurious  process  from  another.  As  a  broad  generali- 
zation, however,  the  present  classification  may  be  considered  sufficient 
for  the  purpose.    The  Hayhurst  investigation,  while  limited  to  the 
State  of  Ohio,  may  be  considered  fairly  conclusive  for  the  country 
at  large,  although  it  is  pointed  out  tha<>— 

It  is  probable  that  country-wide  statistics  would  be  much  more 
accurate,  both  because  of  the  larger  number  of  deaths  and  because 
persons  with  bronchial  or  respiratory  diseases  have  a  strong  tendency 
to  migrate  to  western  States. 

MORTALITY  EXPERIENCE  OF  THE  STOVE  MOUNTERS'  INTERNATIONAL 

UNION. 

The  investigation  concludes  with  an  interesting  table  of  statistics 
derived  from  a  report  submitted  by  the  Stove  Mounters'  Interna- 
tional Union  for  the  United  States  *and  Canada.  These  workers 
are  engaged  only  about  one-fifth  of  their  time  in  metal  grinding, 
and  usually  they  are  employed  without  the  advantage  of  any  pro- 
tective devices  whatever.  Most  of  the  time,  however,  they  work  in 
an  atmosphere  more  or  less  contaminated  with  fine  metallic  and 
mineral  dust.   Table  28  is  as  follows: 

Table  28.— PER  CENT  OF  DEATHS  FROM  EACH  SPECIFIED  CAUSE  AMONG  STOVE 
MOUNTERS  TO  WHOM  DEATH  BENEFITS  HAVE  BEEN  PAID  BY  THEIR  ORr.ANIZ  \- 
TiON  DURING  THE  PAST  FIVE  YEARS,  IN  THE  UNITED  STATES  AND  CANADA 
(UNDER  DATE  OF  SEPT.  17,  1914). 


Cause  of  death. 

Per  cent. 

27.95 

20.9.'? 

11.  (i7 

9.31 

Otlirr  provontiiljlo  causes  

13.  S8 

9.23 

7.03 

Totol  

100.00 
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GENERAL  CONCLUSIONS. 

The  available  evidence  is,  therefore,  sufficiently  conclusive  tliat 
metal  grinding  in  probably  any  and  all  of  its  various  forms  must 
be  considered  one  of  the  most  injurious  occupations  inciting  a  special 
predisposition  of  the  workers  to  tuberculous  and  nontuberculou.s 
respiratory  diseases.  Aside  therefrom,  the  Hayhurst  investigation 
ascertained  in  17  plants  an  occurrence  of  22  cases  of  industrial  dis- 
eases, as  follows:  Chronic  lead  poisoning,  5  cases;  pulmonary 
siderosis,  9;  frequent  attacks  of  brass  poisoning,  2;  bronchitis,  2; 
pneumonia,  1 ;  tuberculous  empyema,  1 ;  brush  burns  of  the  hands,  1 ; 
conjunctivitis,  1. 

The  results  seem  to  indicate  generally  unsatisfactory  working 
conditions,  and  they  sustain  the  statement  made  by  Hayhurst 
that — 

The  better  control  of  the  dust  is  the  first  essential,  while  shorter 
work  hours,  alternation  of  work  to  overcome  monotony,  and  the 
features  mentioned  under  the  respective  hazards  above,  as  Avell  as 
medical  examination  and  supervision,  are  necessary  to  control  health 
in  tlvis  entirely  unnatural  and  hazardous  process. 

Concerning  the  conflicting  character  of  the  official  vital  statistics 
of  grinders,  it  is  stated  in  this  connection,  in  the  report  on  the  draft 
regulations  proposed  to  be  made  for  factories  in  which  the  grinding 
of  metals  and  the  racing  of  grindstones  is  carried  on,  by  Alfred 
Herbert  Lush  (Parliamentary  paper  .Cd.  4913,  London,  1909)  that — 

The  figures  were  not  in  all  respects  easy  to  reconcile;  but  it  was 
clearly  established  that  both  the  wet  and  the  dry  grinders  wore 
affected  by  diseases  of  the  respiratory  organs,  and  especially  by 
fibrosis  of  the  lungs  and  by  phthisis,  to  an  extent  far  beyond  the 
average  of  occupied  males,  the  mortality  from  phthisis  amongst  them 
being  six  times  that  average.  The  men  who  enter  these  trades  are 
usually  above  the  ordinary  standard  of  physique  and  vigor,  because 
weakly  men  are  unsuitecl  to  the  work ;  yet  the  proportion  of  damaged 
lives  found  by  Dr.  Collis  was  very  heavy,  and  the  duration  of  life 
is  nearly  the  lowest  of  all  the  trades.  The  cutlers,  who  are  said  to  be 
as  a  rule  of  weaker  physique  to  begin  with,  suffer  less  from  phthisis 
and  have  longer  lives;  but  they  appear  to  be  more  liable  to  the  minor 
diseases  due  to  dust  irritation,  and  in  no  respect  can  their  health 
conditions  be  considered  satisfactory. 

This  report  is  an  exceptionally  valuable  contribution  to  the  prac- 
tical study  of  dusty  trades,  and  should  be  consulted  in  further 
amplification  of  the  observations  on  the  special  circumstances  and 
conditions  tending  to  increase  the  exceptional  liability  of  grinders  to 
pulmonary  tuberculosis.^ 

'  See  in  this  connection  "  The  story  of  the  gi'incling  wheel,"  by  C.  W.  Blalvcsloe, 
in  The  Iron  Age,  reprinted  in  the  Scienlllic  Amorirnn  Supiilcment  No.  2125,  Si'))t.  23. 
lOKi.  Mention  shonlci  aiso  ho  made  of  the  report  on  the  drnft  regulations  propo.scd  for 
factories  and  worltshops  in  which  the  process  of  file  cutting  by  hand  Is  carried  on,  by 
Chester  Jones  (Parliamentary  paper  Cd.  1658,  London,  1903). 
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POLISHERS. 

The  polishing  of  metal  ware  is  a  widely  diversiHed  trade,  and  the 
t  rm  "pohshor  "     one  of  general  rather  than  of  special  sig^ifk  nee 
Under  the   erm  are  included  metal  polishers  ani  buffers\vork  : 
pen  steel  brass,  gold,  and  silverware,  but  no  data  are  avail^bro 
^  h  ch  would  permit  of  a  proper  classification  of  polishers  accordhig 
to  the  metal  or  material  manipulated. 

POIISHING  PROCESSES  IN  EEIATION  TO  DITST. 

The  health-injurious  effects  of  this  employment  have  been  recog- 
nized by  all  who  have  written  upon  the  mortality  of  dusty  trades,  and 
tJie  more  important  facts  are  summarized  by  Arlidge,  in  part  as 
lollows:  ' 

,..ti^^^''  -^""'S-.. shaped  and  ground  to  the  required  dimensions,  the 
nex  business  is  to  burnish  or  polish  the  articles.  This  is  accom- 
plished by  wheels  covered  by  leather,  and  also  by  a  thick  bundle  of 
linen  rags  cut  and  bound  together  in  the  form  of  a  wheel,  and  which 
by  rapid  rotation,  assumes  the  character  of  a  solid  mass,  and,  at  the 
same  time,  one  so  soft  as  to  serve  better  than  any  other  contrivance 
for  the  purpose  of  surface  polishing.  To  assist  in  giving  polish  to 
the  articles  made,  various  powders  are  employed ;  for  example  emerv 
whitmg,  rouge,  powdered  pumice,  etc.  The  use  of  these  materials 
adds  vastly  to  the  dust  of  the  trade  and  to  its  pernicious  results- 
but  no  data  are  in  existence  to  indicate  what  is  its  share  in  the  causa- 
tion of  disease  as  compared  with  the  dust  of  the  grindstones.  Still, 
no  question  exists  that  these  polishing  powders,  differing  as  they  do 
among  themselves  in  physical  qualities,  differ  likewise  in  the  range 
of  their  effects  upon  the  lungs. 

The  rather  involved  circumstances  affecting  the  polishers'  health 
and  mortality  are  also  discussed  in  The  .Workers  of  the  Nation,  by 
Mr.  Gilson  Willets,  whose  attention  appears  to  have  been  attracted 
by  the  particularly  health-injurious  conditions  of  the  employment, 
and  whose  conclusions  are  decidedly  suggestive : 

Metal  polishers  Avho  have  reached  the  age  of  40  often  look  like  old 
men.  There  can  hardly  be  found  a  trade  more  deleterious  to  health, 
say  those  who  follow  it.  Among  the  harmful  conditions  mav  be 
mentioned  the  liability  of  the  workmen  to  get  their  lungs  full  of 
flying  and  impalpable  dust,  which  is  composed  of  metal,  minerals, 
and  cotton  fiber.  They  are  also,  in  many  cases,  deprived  of  the 
proper  supply  of  light,  and  great  injury  to  the  eyes  thus  arises. 
It  is  not  easy  to  wear  goggles  or  glasses,  as  the  operator's  sight  must 
be  of  the  keenest  in  order  to  detect  blemishes.  There  are  laws  for  the 


shall  have  250  cubic  feet  of  air  space,  and  plenty  of  light.  It 
has  been  claimed  that  not  in  5  per  cent  of  the  shops  do  these  desirable 
provisions  prevail.    A  bulling  wheel,  making  2,500  revolutions  per 
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minute,  has  wrecked  many  constitutions.  From  it,  as_  the  Pjli^her 
^  p  ies  the  metal,  a  cloud  of  dust  arises,  made  of  particles  of  cloth 
an  metal,  and  that  is  what  the  operator  breathes.  Generally  the 
w"  d^ws  are  hermetically  sealed.  Often  the  walls  and  floors  are 
Toven^d  w  th  the  accumulition  of  years.  In  the  process  of  brighten- 
ing silver-plated  material  there  is  given  forth  by  the  wheel  a  cloud 
of^dust  of  which  crocus  is  a  large  constituent,  while  f rona  the  plating 
room  com-  fumes  of  nitric  acid.  In  the  process  of  polishing  chande- 
liers there  is  much  dust  set  free,  which  is  composed  of  particles  ot 
brass,  and  permeates  the  air  of  the  shop.  Metal  polishers  often  do 
not  care  to  complain,  because  their  wages  are  high.  Here  is  a  good 
field  for  activity  among  the  factory  inspectors,  who  should  force  em- 
ployers to  maintain  proper  conditions  in  the  shops.^ 

SICKNESS  EXPERIENCE  OP  THE  METAL  POLISHEBS'  UNION. 

More  recent  evidence  has  been  presented  in  the  published  sickness 
and  mortality  experience  of  the  Metal  Polishers'  Union,  regarding 
which  it  has  been  stated  that — 

The  treasury  of  this  union,  in  spite  of  the  fact  that  the  men  are 
steady  and  have  no  special  temptations  to  excess,  was  found  to  be 
constantly  exhausted.  The  reason  is  that  the  death  claims  eat  up  all 
the  funds.  An  investigation  of  these  claims  showed  that  many  of 
the  men  were  dying  from  pulmonary  tuberculosis.  There  were  some 
deaths  from  accident,  a  fcAV  suicides,  but  the  rest  Avere  all  from  pul- 
monary diseases — and  pneumonia  was  very  rare  as  compared  with 
phthisis.  The  statistics  for  the  last  four  years  show  that  in  1903,  45 
metal  polishers  died,  of  whom  43  succumbed  to  some  lung  trouble. 
In  1904  there  were  but  38  deaths  among  the  metal  polishers,  of  which 
only  3  were  due  to  other  causes  than  pulmonary  disease.  In  1905 
there  were  70  deaths  among  the  metal  polishers,  G5  of  which  were  due 
to  some  form  of  lung  trouble.  In  New  York  City  a  local  union 
having  170  men  working  exclusively  -on  the  precious  metals  had  8 
death  claims  in  two  years,  7  being  due  directly  to  tuberculosis,  while 
400  men  employed  in  all  the  other  branches  of  the  same  industry 
have  had  but  3  deaths  from  this  cause  in  the  same  space  of  time. 

A  medical  journal,  commenting  upon  the  above-quoted  facts  at  the 
time  of  their  publication,  argued  very  pointedly  to  the  effect  that — 

It  would  seem  from  these  statistics  that  even  the  cleanest  kinds  of 
dust,  without  a  trace  of  infectious  material  in  them,  may  still  prove 
a  source  of  the  greatest  possible  danger  and  be  the  indirect  cause  of 
tuberculosis.  This  has  been  known  for  some  time,  but  so  startling  a 
confirmation  of  it  is  sure  to  emphasize  the  necessity  for  taking  every 
precaution  for  the  aA'oidance  of  dust.  Even  Avhat  might  seem  to  be 
the  most  innocuous  of  dirt  particles  may,  when  inspired,  constitute 
foci  of  irritation  in  which  tubercle  bacilli  may  readily  find  a  favor- 
able nidus  for'implantation  and  growth. 

The  results  of  the  earlier  investigations  by  the  Metal  Polishers' 
Union  are  in  part  confirmed  by  the  statistics  of  the  Metal  Polishers, 
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vl)ich  for  the  5-year  period  from  1909  to  1914  indude  242  deaths' 
from  all  causes,  of  which  31.9  per  cent  were  from  tuberculosis  T 
detads  of  the  mortality  analysis  are  as  follows : 

TAiiLE  2D.-NUMBER  AND  PER  CENT  OF  DEATHS  nriTP  n^o     .  r^-r.  ^ 

AMONG  METAL  POUSHEHS^'Iil^L^syiTc!  f^^TOmr^''  '"^^^^'^^ 


Cause  of  death. 

Number. 

Per  cent. 

Tuberculosis  

77 
31 
31 
19 
20 
57 
7 

31.9 
12.9 
12.9 
7.9 
8.0 
23.5 
2.9 

Pneumonia 

Heart  disease . . 

Violence  (including  G  suicides). 
Other  preventable  causes 
Other  degenerative  diseases 
All  other  causes..  . 

Total  

242 

100.0 

Table  29  is  derived  from  the  report  by  Hayhur.st  on  "Industrial 
Hc^ilth  Hazards,"  1915,  in  connection  with  which  there  has  been 
published  a  quotation  from  an  official  letter  stating  in  explanation 

tllJlC  

.u^'^r^'f  ^he  report  the  large  per  cent  of  our  members 

that  die  from  pulmonary  tuberculosis.  All  of  these  deaths  we  br- 
ieve were  contracted  by  working  at  this  trade,  but  the  sad  feature 
IS  that  at  least  9o  per  cent  of  those  that  contract  consumption,  work- 
ing at  our  dangerous  trade,  will  not  acknowledge  tliey  have  the  dis- 
ease until  they  are  too  far  gone  for  recovery.  They  then  quit  the 
trade  and  try  to  get  a  position  out  in  the  air,  often  as  collectors, 
driving  laundry  wagons,  on  a  farm,  or,  if  fortunate  enough,  go  West 
Iliese  we  believe  eventually  succumb  to  the  disease  contracted  while 
;u  .orkmg  at  the  trade.  We  lose  all  track  of  them  and  have  no  record 
It  it  were  possible  to  keep  this  record,  the  percentage  of  deaths  in 
our  trade  would  be  enormous.' 

In  addition  to  the  table,  it  is  said  that  the  median  age  at  death 
of  the  242  metal  polishers,  buffers,  etc.,  was  40.1  years,  while  for 
those  who  died  of  tuberculosis  it  was  37.27  years.  Most  of  the  men 
who  enter  this  trade  start  work  as  mere  boys,  between  le  and  18 
years  of  age,  so  that  the  health-injiuious  consequences  are  of  increased 
economic  significance. 


POLISHING  PROCESSES  IN  VARIOUS  INDUSTRIES. 

The  observations  by  Hayhurst  in  connection  with  polishing  and 
buffing  are  of  exceptional  value,  in  that  they  are  based  upon  an 
extended  personal  investigation,  including  51  plants,  in  11  different 
cities,  employing  a  total  of  846  wage  earners.  Since  the  surrounding 
circumstances  of  polishers  and  buffers  vary  considerably  on  account 
of  the  numerous  industries  in  connection  with  which  such  processes 
are  carried  on,  it  may  be  stated  in  this  connection  that  among  the  in- 
dustries investigated  in  Ohio  were  those  manufacturing  brass  and 
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bronze  products,  electrical  apparatus,  mirror  making,  cash  regis- 
ters, stoves  and  furnaces,  foundry  and  machine  shop  products,  coffin 
fixtures,  cutlery  and  tools,  copper,  tin  and  sheet  metal  goods,  automo- 
biles and  parts,  jewelry,  regalia,  scales  and  balances,  sewing  machines 
and  parts,  scientific  instruments,  fiber  combs,  aluminum  combs,  signs 
and  advertising  novelties,  etc.  It  is,  therefore,  quite  clear  that  the 
statistical  data  concerning  the  mortality  of  a  group  of  employees 
classified  merely  as  polishers  and  buffers,  and  without  reference  to 
tbe  special  line  of  work  in  connection  with  which  these  particular 
processes  are  carried  on,  can  not  be  entirely  conclusive.  Hayhurst 
in  the  report  referred  to  points  out  that — 

Dust  in  the  breathing  atmosphere  was  a  negligible  hazard  in  12 
places,  fairly  so  in  17  more,  but  was  bad  m  the  remaining  22.  It 
consisted  chiefly  of  iron,  steel,  brass  and  bronze  alloys,  other  soft 
metals,  glass,  etc.,  which  were  being  worked  upon,  as  well  as  the 
components  of  the  polishing  wheels  (emery,  silica,  etc.)  and  o±  the 
buffing  wheels  (cotton  and  lint  fibers,  glue  substances,  etc.).  in 
some  places  it  was  kicked  up  from  the  floors  because  of  meflicient 
cleaning,  and  also  dry  sweeping  during  work  hours.  These_  dusts 
are,  of  course,  the  most  harmful  to  which  workers  may  be  subjected, 
since  they  are  exceedingly  hard,  crystalline,  and  very  fine,  or  irritat- 
ing, and,  in  the  majority  of  instances,  poisonous.  There  are  so  many 
consumptives  in  the  trade  that  the  infection  factor  is  also  added. 

VENTILATION  AND  SANITARY  CONDITIONS. 

With  special  reference  to  ventilation,  it  is  stated  that  conditions 
were  good  in  16  places,  fairly  so  in  17,  but  the  air  was  close  and  con- 
fined and  often  contaminated  with  various  fumes  and  gases  from 
other  processes  in  the  remaining  18.  Constant  standing  in  a  partially 
stooped  posture  with  very  little  variation  is  referred  to  as  an  addi- 
tional hazard  in  this  industry.  As  regards  the  special  liability  to 
the  contraction  of  communicable  diseases,  this  was  considered  excep- 
tionally serious  in  24  places  and  considerably  so  in  at  least  18  more, 
"due  particularly  to  promiscuous  spitting  on  dusty  floors  and  the 
abh-ence  of  cuspidors."  As  to  the  use  of  protective  devices,  it  is 
said  that,  "  Occasionally  some  men  were  seen  who  were  wearing 
respirators  and  endeavoring  by  this  means  to  filter  out  the  dust  from 
the  air  which  they  inhaled." 

Aside  from  the  dust  hazard,  polishers  and  buffers  were  found  to  be 
sul)ject  to  a  liability  to  poisoning  by  lead,  potassium  cyanide,  nitric- 
acid  fumes,  phenol,  amyl  acetate,  benzine,  alum,  crude  paraffin,  fur- 
nace gas  fumes,  brass  fumes,  plating  fumes,  and  acid-dipping  fumes. 
The  general  health  appearance  of  the  workers  in  24  plants  was  found 
to  be  good,  in  13  it  was  bad,  and  in  14  more  it  was  only  fair.  Posi- 
tive evidence  of  industrial  disease  was  observed  in  8  plants,  includ- 
ing 17  cases.   Hayhurst  concludes  that — 
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As  the  constant  breathinft-  of  harmful  dimf  on,i  fi,^ 

^^^^^ 

uais  t  us  out.    It  IS  a  process  of  modern  tunes.    One  point  which 
ems  .SnSl7r^^^       investigators  was  that  whereTwer  y  ' 
inS.ecron  ZT^f.      ^  ^^^"'^  ''^''^  inefficient  at  the  time  of 

nspcction  and  were  said  to  be  so  most  of  the  time.    There  appears 

ill..  ""''^  ?^  S'^^^^S  '^^^""^  ""-^-to  "^'^ke  it  somXc  y's 
business  in  each  such  room  to  see  that  such  systems  are  in  ^^■o"k in' 
order  and  o  provide  for  compensation  for  this  purpose    A  me  al  or 

IT  n    "^'f  F'"^''5?'  y^'J'"^'  Preisur?  against  the  er- 

s  m.  Other  features  the  liability  to  poisoning,  etc.,  require  the  same 
precautions  as  elsewhere.  Especially  should  medical  iupervision  be 
adopted  for  this  class  of  workers,  as  they  are  at  a  process  which  ap- 
pears to  take  20  or  25  years  off  of  their  lives.  ^ 

DUST  HAZARDS  IN  BUFFING. 

Some  rather  interesting  additional  observations  in  connection  with 
the  special  dust  hazard  of  buffing  are  contained  in  a  descriptive  ac- 
count of  the  hazards  of  the  tin  and  copper  smith's  industry  by 
Charles  C.  Dominge,  of  the  New  York  Fire  Insurance  Exchange 
(^\'eekly  Underwriter,  Nov.  6,  1909),  in  part  as  follows: 

The  buffing  process  is  the  most  hazardous  of  all  on  account  of  the 
liability  of  spontaneous  combustion.  A  very  fine  dust  or  lint  is  thrown 
off  the  buffers  in  this  process.  This  dust  "is  very  hazardous,  as  the 
buffing  wheels  are  in  many  cases  saturated  with  oil  used  in  polishing, 
and  if  allowed  to  fall  to  the  floor,  or  accumulate  in  corners  where  oil 
or  grease  may  be,  it  becomes  an  easy  source  of  spontaneous  combus- 
tion. In  most  plants  a  small  blower  system  empties  the  dust  into  a 
barrel  about  half  full  of  water  located  in  a  metal-lined  room.  A 
standard  condition  would  call  for  a  blow^er  system  similar  to  that 
used  in  woodworking  establishments,  only,  of  course,  on  a  smaller 
scale.  The  blowers  should  lead  directly  cn  the  outside  of  building 
to  the  roof,  discharging  their  contents  into  a  "  cyclone  "  or  separator, 
whence  an  outside  duct  carries  the  lint  to  a  fireproof  vault  (with  vent) 
detached  at  least  5  feet  from  main  risk.  Inspectors  should  satisfy 
themselves  that  there  are  no  defects  in  the  system,  and  should  follow 
same  from  start  to  finish. 

MORTALITY  OF  BUFFERS,  FINISHERS,  AND  POLISHERS— MEDICO- 
ACTUARIAL  EXPERIENCE. 

The  precautions  called  for  by  the  introduction  of  adequate  meas- 
ures for  the  control  of  the  fire  hazard  are  quite  certain  to  react  favor- 
ably' upon  the  sanitary  conditions  of  the  industry.  In  American  life- 
insurance  exiDerience,  metal  burnishers,  buffers,  finishers,  and  polish- 
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ers  excluding  foremen  and  superintendents,  have  proven  decidedly 
unfavorable  as  a  class  of  risks  at  ages  30  to  59,  with  an  excessive 
mortality  of  about  14  per  cent.  The  results  of  the  medico-actuanal 
investigation  with  reference  to  this  group  of  employees  are  shown 
in  Table  30.  The  effect  of  medical  selection  mnsi  be  taken  into 
account.  * 

TVBLE  30 -MORTALITY  FROM  ALL  CAUSES  AMONG  METAL  BURNISHERS,  BUFFERS, 
FINISHERS,  AND  POLISHERS,  EXCLUDING  FOREMEN  AND  SUPERINTENDENTS, 
BY  AGE  GROUPS— MEDICO-ACTUARIAL  INVESTIGATION. 


Age  at  doatb. 


 r 

15  to  29  years  

30  to  30  years  

40  to  49  years  

50  to  59  years  

CO  years  and  over  

Total,  15  years  and  over. . 


Numljer 
exposed 
to  risk 
1  year. 

Actual 
deaths. 

Expected 
deaths. 

Eatio  of 
actual  to 
expected 

deaths. 

7,601 
5,500 
1,422 
316 
35 

28 
35 
14 
7 

■  2 

34.47 
30. 78 
12.35 
6. 15 
L27 

81 
114 
113 
114 
157 

14,874 

86 

85.02 

ioi 

The  available  ^vidence-regarding  the  unhealthfulness  of  this  group 
of  occupations  is,  therefore,  quite  conclusive.  In  view  of  the  relatively 
large  proportion  of  young  persons,  both  men  and  women,  employed 
at  polishing  and  buffing,  the  required  sanitary  precautions  are  of 
special  impprtance.  The  efforts  of  the  Buffers  and  Polishers'  Union 
to  bring  the  most  trying  conditions  to  public  attention  are  deserving 
of  appreciation.  The  rigid  enforcement  of  laws  enacted  to  compel 
factories  and  wor]<:shops  where  polishing  and  buffijig  are  being  done 
to  install  exhaust  fans  to  minimize  the  dust  danger  may  be  laid  down 
as  a  principle  of  labor  legislation  of  the  first  order  of  importance. 
Among  the  dusty  trades  there  are  few  more  typical,  on  the  one  hand, 
of  the  health-injurious  consequences  of  the  continuous  inhalation  of 
metallic  and  mineral  dust,  and,  on  the  other,  of  the  far-reaching 
practical  possibilities  of  effective  ventilating  devices  so  constructed 
as  to  remove  the  largest  possible  quantity  of  dust  at  the  point  of 
origin  and  of  preventing  general  air  pollution  to  the  largest  attain- 
able degree. 

MORTALITY  OP  POLISHEES— INDTJSTEIAI.  ISTSHEAK-CE  EXPERIEHTCE. 

The  most  conclusive  mortality  statistics  concerning  polishers  are 
the  industrial  insurance  experience  data  of  the  Prudential  Insurance 
('o.  of  America  for  the  period  1897  to  1914,  including  9G4  deaths  from 
all  causes,  of  which  355,  or  36.8  per  cent,  were  from  pulmonary 


tuberculosis. 
106811°- 
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Age  at  death. 

Deaths  of  polishers, 
1897  to  1914,  from— 

Per  cent  of  deaths  from 
pulmonary  lubcrcu- 
losis  among — 

AU  oansDs. 

136 

230 
241 
173 
112 
72 

Pulmo- 
nary tu- 
berculosis. 

Polishers. 

Males  in 
registration 
area,  1900 
to  1913. 

IS  to  24  vears  

59 
129 
106 
43 
16 
2 

43.4 
58. 1 
44.0 
24.9 
14.3 
2.8 

27.0 

30.5 
23.4 
14.7 
7.9 
2.6 

35  to  44  vears  

Total,  15  years  and  over. . . 

964 

355 

36.8 

13.9 

According  to  Table  31,  the  proportionate  mortality  of  polishers 
from  pulmonary  tuberculosis  is  relatively  excessive  at  all  ages  but 
particularly  so  at  ages  25  to  34,  at  which  56.1  per  cent  of  the  deaths 
of  polishers  from  all  causes  are  from  pulmonary  tuberculosis,  against 
an  ecxpected  proportion  of  30.5  per  cent.  The  excess  in  the  pro- 
portionate mortality  is,  however,  significant  and  suggestive  at  all 
ages,  and  .sufficiently  so  to  warrant  the  final  conclusion  that  the 
mortality  from  pulmonary  tuberculosis  in  this  occupation  must 
be  considered  as  decidedly  above  the  normal  for  the  general  popu- 
lation, although  somewhat  below  the  corresponding  average  for 


grinders 


CARD  GRINDING. 


The  so-called  "carding"  of  the  cotton  in  the  manufacture  of 
cotton  textiles  is  an  exceedingly  important  process.  Good  card- 
ing depends  upon  good  grinding,  for  if  the  grinding  is  not  done 
to  perfection,  the  setting  of  the  cards  can  not  be  done  with  anything 
like  accuracy.  The  surface  of  the  grinding  rollers  is  usually  covered 
with  emery-filletmg,  and  the  grinding  itself  is  principally  done  by 
the  large  grains  of  emery  with  which  the  outer  surface  of  the  roller 
is  covered.  There  is,  therefore,  a  mixed  exposure  of  metallic  and 
vegetable  fiber  dust,  particularly  in  the  cleaning  process,  since,  when 
the  grinding  is  considered  sufficient  or  "  finished,"  the  cards  must  be 
well  brushed  to  clear  away  the  dust,  etc.  The  object  of  carding  is  to 
"  disentangle  the  fibers  of  cotton  and  lay  them  lengthwise  and  parallel 
with  each  other."  This  process  necessarily  results  in  the  production 
of  a  considerable  amount  of  fine  fluff,  of  vegetable  fiber  origin,  inter- 
mixed with  the  metallic  dust  resulting  from  the  use  of  emery  sub- 
stances. The  quantity  of  emery  dust  generated  in  this  process  is, 
however,  apparently  not  very  serious,  and  more  importance  is  at- 
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tached  to  the'cotton-fiber  dust  which  must  necessarily  tend  to  increase 
the  health-injurious  nature  of  this,  as  .veil  as  all  other  employments 
in  the  carding  room.  Whether  there  is  any  essential  difference  m 
the  health  and  mortality  of  card  grinders  as  differentiated  from 
carders  is  diilicult  to  determine  in  the  absence  of  trustworthy  statis- 
tical information. 

Such  observations  as  have  been  made  regarding  the_  personal 
physical  appear;mce  of  employees  ir>  coimection  with  this  process 
have  been  suggestive  of  health-injurious  results.  The  total  number 
of  persons  reported  as  being  emploj^ed  at  card  grinding  during  the 
census  year  was  only  1,091,  of  which  1,087  were  males  and  4  females. 
On  account  of  the  small  number  reported  employed,  the  age  returns 
can  not  be  considered  conclusive.  Card  grinding,  apparently, 
quite  often  carried  on  in  connection  with  otlier  employments  in  the 
carding  room,  and  this  is  especially  true  of  small  cotton  mills. 

FILE  CUTTING.  ^ 

The  specific  effect  of  this  occupation  on  health  and  longevity  is 
medically  recognized  in  the  term  "  file-cutters'  disease,"  which  is  a 
form  of  pneumoconiosis.  The  occupation  is  rarely  carried  on  en- 
tirely by  itself,  and  there  are  no  trustworthy  data  regarding  even 
the  approximate  number  of  men  employed  in  this  industry.  The 
making  of  rasps  and  files  is  generally  carried  on  in  connection  with 
other  branches  of  the  toolmaking  industry.  An  important  center  6i 
manufacture  is  the  city  of  Newark,  N.  J.,  but  no  conclusive  data 
regarding  the  mortality  of  men  employed  in  this  occupation  have 
been  made  available  through  local  vital  statistics.  How  far  file 
cutters  require  to  be  differentiated  from  file  grinders  is  not  ascer- 
tainable at  the  present  time. 

VARIATIONS  IN  OCCUPATIOITAI  EXPOSTJaE.  ' 

Much  of  the  modern  work  is  done  on  wet  grindstones,  by  means 
of  which  the  dust  hazard  has  been  materially  reduced.  Workers  on 
dry  emery  wheels  are,  of  course,  excessively  exposed  to  a  mixed  dust 
hazard  of  metallic  and  mineral  origin.  Aside  from  the  dust  hazard, 
there  is  a  liability  to  lead  poisoning  in  connection  with  the  harden- 
ing process.  By  some  authorities  the  hardening,  process  is  considered 
more  injurious  than  the  dust,  exposure.  The  occupation  is  briefly 
discussed  in  the  Eeport  of  the  Massachusetts  State  Board  of  Health 
upon  the  Sanitary  Condition  of  Factories,  etc.,  1907,  in  part,  as  fol- 
lows: 

In  the  manufacture  of  files  the  workmen  are  exposed  to  a  double 
danger,  namely,  exposure  to  metallic  dusts  and  contact  with  me- 
tallic lead.  The  best  files  are  cut  by  hand,  no  machine  having  as 
yet  been  invented  which  can  produce  their  equal.   The  blanks  are  first 
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gi-oimd  smooth  with  the  aid  of  stones,  and  in  this  operation  consider 
able  mineral  and  steel  dust  is  caused.   During  the  of  cutt  n^^^^^^^ 

file  hes  on  a  base  of  lead  and  the  lines  are  cut  by  aXil  struck  Iv  n 
heavy  hammer.  The  leaden  bed  offers  sufficient  reSatc^  wl  I'e 
at  the  same  time  it  is  sufficiently  yielding  to  prevent  a  sharo  rec  i1 
As  the  file  IS  cut  it  is  constantl/ banished  off,  LuallyNvi  h  th^  1  and 
hich  thereby  becomes  to_  a  certain  extent  coated^  with  very  fine 
particles  of  lead,  and  the  air  becomes  more  or  less  impregnated  wi?h 
ead  and  steel  dust  A  common  habit  of  file  cutters  lA  manipulatinc^ 
the  Me  IS  to  wet  the  finger  and  thumb  with  the  tongue,  thus  convey" 
mg  to  the  mouth  particles  of  lead,  which,  through  the  acts  of  con- 
scious and  involuntary  swallowing,  gain  access  to  the  stomach.  The 
work  IS  very  laborious,  and  the  attitude  which  the  workmen  are 
obliged  to  assume  is  one  which  does  not  admit  of  normal  respii-atorv 
movements,  since  they  sit  at  a  bench  and  stoop  over  the  file.  The 
workmen  of  this  class  are  notoriously  careless,  and  are  inclined  to 
reject  the  idea  that  their  calling  is  not  fi-ee  from  danger;  but 
although  m  the  establishments  visited  an  occasional  workman  was 
observed  to  be  pale  and  sickly  in  appearance,  it  must  be  admitted 
that  as  a  class  they  looked  well  and  strong.  Five  shops  of  this  class, 
employing  from  5  to  70  persons  (150  in  all),  presented  reasonably 
good  hygienic  conditions.  All  showed  fairly  good  ventilation,  and 
but  two  were  not  well  lighted.  In  two,  employing,  respectively,  8 
and  GO  workmen,  considerable  dust  was  perceptible  in  the  air. 

In  1903  the  British  Gcrvernment  published  a  report  on  the  pro- 
posed draft  regulations  relating  to  the  process  of  file-cutting  by 
band,  which  among  other  observations  includes  the  statement  that— 

The  trade  of  file  cutting  by  hand  is  one  that  may  be  distinctly 
classed  as  dangerous  and  certainly  in  need  of  regulation;  in  addition 
to  this,  in  Sheffield  at  all  events,  the  trade  is,  generall}^  speaking,  car- 
ried on  under  most  insanitars'  conditions.  The  principal  danger  to 
the  worker  arises  from  the  handling  of  the  leacl  bed  on  which  the 
file  is  cut,  and  from  inhaling  the  lead  dust  produced  by  the  blows 
of  the  hammer  in  cutting  the  files,  and  in  brushing  the  files  when 
cut.  *  *  *  seems  to  be  the  better  opinion  that  the  danger 
arising  from  the  handling  of  the  lead  bed  was  greater  than  that 
from  the  inhalation  of  the  dust  As  the  result  of  using  the  lead  bed 
the  file  cutter  by  hand  is  peculiarly  liable  to  plumbism  and  to  nervous 
and  urinary  diseases.  Phthisis  is  also  a  disease  to  which  the  file 
cutter  is  subject  considerably  in  excess  of  workers  in  most  other 
trades ;  this  seems  to  be  due  to  the  insanitary  conditions  under  which 
he  works  acting  on  a  S3^stem  already  enfeebled  by  the  mischief  of  the 
lead.  *  *  *  The  expression  "  file  maker  "  includes  file  cutters  by 
machinery  as  well  as  file  cutters  by  hand.  Now,  as  file  cutting  by 
machiner}''  does  not  involve  the  use  of  the  lead  bed  and  is  not  carried 
on  under  the  insanitary  conditions  prevailing  in  file  cutting  by  hand, 
file  cutting  by  machinery  can  not  be  said  to  be  a  dangerous  trade. 
It  is  therefore  obvious  that  the  mischief  amongst  file  cutters  by  hand 
is  greater  than  that  given  by  the  tables  as  occurring  amongst  fiie 
cutters  as  a  whole. 
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The  subject  has  also  been  discussed  in  the  Third  and  Fourth 
Interim  Keports  of  the  Dangerous  Trades  Committee  of  the  British 
Home  Office,  1898-99.  In  the  absence  of  strictly  conclusive  mortality 
data  with  a  due  regard  to  ages  at  death  and  the  causes  thereof,  the 
available  information  must  be  considered  rather  inconclusive. 

DESCRIPTIVE  ACCOTirri  OP  SANITAUY  C0NDITI0II8  IN  OHIO. 

Hayhurst  has  reported,  for  Ohio,  the  results  of  an  investigation 
of  four  establishments  employing  108  male  wage  earners,  including 
some  machine  file  cutting  in  two  establishments.  It  is  stated  that 
there  were  no  special  devices  which  could  be  designated  as  health 
appliances  in  any  of  the  plants,  even  the  forges  in^  large  plant 
being  without  hoods  and  vents.    According  to  this  investigation — 

Dust  was  a  hazard  to  grinders  in  all  places,  although  the  principal 
work  was  done  in  the  wet  on  large  grindstones.  The  friction  heat 
present,  however,  with  the  flying  of  sparks,  caused  a  certain  amount 
of  fine  dust  to  escape,  in  spite  of  the  water.  There  were  a  number 
of  unprotected  emery  wheels.  Polishing  was  also  done  by  sand 
blasts.  A  small  but  constant  amount  of  dust  was  also  produced  dur- 
ing cutting  which  always  contained  some  lead  scraped  loose  from  the 
"  bed "  which  supported  the  file.  Workers'  faces  were  also  quite 
close  to  the  work.  None  of  the  places  visited  was  exemplary  in  mat- 
ters of  cleanliness  and  order,  while  in  three  there  was  plenty  of  dirt 
and  waste  accumulations.  A  dirt  floor  was  present  in  one  place 
located  in  basement-like  quarters.  Dampness  was  a  feature  of  the 
work  in  the  grinding  rooms,  Avhere  the  water  occasionally  escaped 
from  the  grindstones  and  soaked  up  the  floors.  The  lighting  of  the 
quarters  was  good  in  two  places  and  poor  in  the  other  two,  in  one  of 
which  oil  lamps  were  depended  upon  for  the  principal  illumination. 
The  general  ventilation  of  quarters  was  fair  to  good.  The  ceilings 
in  one  place  were  scarcely  7  feet  high.  Contamination  existed  from 
heating  ovens,  forge  gases,  temj>ering  pots,  and  annealing  furnaces, 
and  from  crude  heating  arrangements  in  two  places.  The  question 
of  fatigue  is  not  debatable,  at  least  for  the  skilled  workers.  There 
is  an  unusual  amount  of  reduplication  of  the  same  movements  and 
monotony  in  the  hand  cutting  process  (from  continuous  mallet  and 
chisel  work)  and  also  in  grinding,  with  the  assumption  of  awkward, 
stooped  postures  in  both  processes  and  pressure  against  the  body. 
It  is  estimated  that  the  cutter  strikes  45,000  blows  a  day  in  turning 
out  his  quota  of  files.  In  one  plant  practically  all  work  was  piece- 
work, while  noise  was  excessive  from  trip  hammers.  The  workday 
was  9  hours  in  the  smallest  place  and  10  hours  in  the  other  three, 
with  one-half  hour  for  a  noon  recess.  The  liability  to  the  contrac- 
tion of  communicable  diseases  was  considerable  in  all  places,  due  to 
the  use  of  common  drinking  cups,  promiscuous  spitting  upon  the 
floors,  and  in  dust  and  dirt  accumulations,  the  absence  of  washing 
facihties  in  two  places,  poor'toilet  arrangements,  and  the  presence  of 
dust  and  dirt  from  the  processes.  The  liability  to  industrial  poison- 
ing was  considerable  for  the  hand  cutters  where  soft  lead  plates  were 
used  beneath  the  files  worked  upon,  due  to  the  creation  of  a  fine  dust 
and  to  the  lack  of  personal  care  in  keeping  the  soiled  fingers  away 
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from  the  Hps.  Again,  in  the  lead  tempering  process  (r,',vi 
tempering  was  done  bv  heating  in  charcoal  ?ud  ^^^l.fnS  fi 

o  the  disease  anost  likely  to  be  presenridthou.rirth  pel^^^^^^^^^^ 
of^^careJessne^  nught  produce  acute  poisoning  in  ^  K'sp^ce  of 

In  addition  to  the  foregoing  observations  it  is  pointed  out  that 
special  emphasis  was  placed  upon  the  risk  of  lead  poisoniiag,  and 
that  in  some  places  there  appeared  to  be  an  unnecessary  exposm-e  to 
dust  from  grinding  processes  which  apparently  could  have  been 
easily  equipped  with  a  blower  system.  Reference  is  also  made  to  a 
statement  by  Sir  Thomas  Oliver  that— 

The  death  rate  of  the  cutters  from  pulmonary  phthisis  and  lead 
poisoning  exceeds  the  mortality  standard  of  ordinary  occupied  males 
by  90  per  cent,  and  after  35  years  of  age  it  is  still  Mgher. 

FILE  CUTTING  BY  HAND  AND  BY  MACHINERY. 

The  conclusion  advanced  in  the  report  on  the  draft  regulations  con- 
cerning the  process  of  file  cutting  by  hand,  that  file  cutting  by  ma- 
chinery removes  part  of  the  hazard,  is  sustained  by  the  Ohio  inves- 
tigation. That  the  risk  has  elsewhere  been  recognized  is  brought  out 
by  the  fact  that  the  German  Imperial  Board  of  Health  has  issued 
a  special  circular  concerning  health  precautions  to  file  makers,  the 
text  of  which,  however,  has  not  been  available  for  the  present  pur- 
pose. 

W.  Oilman  Thompson  refers  to  the  industry  in  his  treatise  on  "  The 
Occupational  Diseases,"  in  part,  as  follows  : 

In  cutting  the  ribs  of  files  the  articles  are  imbedded  in  a  block  of 
lead,  which  offers  the  proper  degree  of  resistance  or  rebound  when 
the  cutting  chisel  is  struck  by  the  hammer.  Much  lead  dust,  besides 
iron  filings,  is  thus  produced,  and  the  workmen  have  the  habit  of 
moistening  the  fingers  in  the  mouth  to  obtain  a  firmer  grasp  upon 
the  cutting  instrument.  Thus  they  both  swallow  and  inhale  much 
lead  dust.  Wooden  or  tin  blocks  may  be  used  to  replace  the  lead, 
but  are  less  satisfactory.  The  increasing  use  of  file-making  machinery 
is  doing  much  to  lessen  the  frequent  cases  of  lead  poisoning  wliich 
characterize  this  trade,  but  as  the  machines  strike  from  400  to  1,000 
blows  a  minute  they  raise  considerable  lead  dust. 


lEAD  POISONING. 


Thompson  quotes  White  to  the  effect  that  "out  of  100  English  file 
cutters  examined  by  him  74  exhibited  the  results  of  lead  ijoisxjning, 
while  the  mortality  of  tl'e  trade  was  found  to  be  excessive.  Leaning 
over  the  work  and  raising  the  lead  dust  by  hammering  constitute 
the  special  risk,  apparently."   Thompson  also  quotes  Sprenger,  ac- 
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cording  to  whom  "  among  93  file  makers  examined  in  Berlin  more 
than  5*per  cent  were  afflicted  with  lead  poisoning  after  havmg  been 
at  work  a  little  more  than  two  years." 

Apparently  the  risk  of  lead'  poisoning  is  more  serious  than 
the  inhalation  of  metallic  and  mineral  dust;  but,  as  said  before,  ac- 
curate and  conclusive  data  concerning  this  occupation  are  not  at 
present  available.  The  only  statistical  reference  of  value  occurs  in 
the  Supplement  to  the  Sixtj^-fifth  Annual  Eeport  of  the  Eegistrar 
General  of  Bii-ths,  Deaths,  and  Marriages  in  England  and  Wales,  in 
part,  as  follows : 

File  makers  experience  mare  than  twice  the  average  mortality  from 
nervous  diseases  and  nearly  four  times  the  average  from  Bright's 
disease,  but  cutlers  experience  comparatively  little  excess  of  mor- 
tality from  either  of  these  causes.  In  both  industries  the 'mortality 
from  phthisis  is  enormous,  the  figure  for  cutlers  being  nearly  three 
times  and  that  for  file  makers  more  than  twice  the  standard,  and  in 
both  occupations  the  mortality  from  respiratory  diseases  approaches 
double  the  standard.  Both  these  workers,  however,  experience  a  low- 
mortality  from  influenza,  from  alcoholism  and  liver  disease,  and  from 
accident,  while  among  file  makers  the  mortality  from  cancer  is  also 
less  than  normal. 

GENERAL  CONCLUSIONS.. 

This  statement  sustains  the  earlier  conclusion  that  this  occu- 
pation is  not  readily  separated  fi'om  other  employments,  chiefly  the 
manufacture  of  cutlery  and  tools,. with  wliich  it  has  much  in  com- 
mon. The  general  conclusion  is  that  the  employment  is  one  involving 
serious  dust  hazards  demanding  more  qualified  medical  and  admin- 
istrative consideration. 

TOOL  AND  INSTRUMENT  MAKERS. 

The  manufacture  of  tools  and  instruments  includes  a  large  number 
of  grinders  and  polishei-s,  but  it  is  not  possible  to  classify  the  occupa- 
tions in  detail.  In  the  United  States  census  statistics  the  industry 
includes  cutlery  manufacture,  while  in  English  mortality  statistics 
the  group  comprehends  tool,  file,  and  saw  makers,  cutlers  and  scissors 
makers,  and  needle  and  piii  makers.  The  statistics  of  1910  for  the 
United  States  return  20,212  males  of  known  ages,  10  years  or  over, 
employed  in  this  industry  as  previously  defined,  and  of  this  numlier 
3,669,  or  18.2  per  cent,  were  45  years  of  age  or  over.  The  propor- 
tion attaining  to  old  age  was,  therefore,  somewhat  larger  than 
expected,  considering  the  high  rate  of  mortality  of  grinders  and 
polishers,  and  others  employed  in  the  manufacture  of  tools, 
histrunients,  etc. 
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SANITARY  CONDITIONS  OF  EMPLOYMENT  IN  MASSACHUSETTS. 

A  special  investigation  into  the  sanitary  conditions  of  this  employ- 
ment was  made  by  the  Massachusetts  State  Board  of  Health  in  1907 
and  the  report  included  a  number  of  very  valuable  and  suggestive 
references  to  conditions  unfavorable  to  health  and  life,  froni  which 
the  following  extracts  are  mad« : 

From  a  sanitaiy  point  of  view,  the  one  important  part  of  this  in- 
dustry IS  the  reduction  of  the  surface  of  the  article  in  procis  Jf 
manufacture  froni  the  roughness  of  the  original  casting  tr the 

3  ct""^^^^^  desirable  in  t^?finlS 

pioduct.  Ihis  involves  successive  treatment  by  wet  grindino-  drv 
grinding  on  emery  and  corundum  wheels,  and  polishing  with  ronge  oJ 
buihng  wheels.  Each  of  these  processes,  even  that  of  wet  grinding 
on  lai-ge,  coai-se,  and  finer  stones,  causes  to  be  cast  into  the  air  laro| 
amounts  of  fine  dust,  made  up  of  very  fine  particles  of  steel  and  of 
the  abrasive  substance.  In  establishments  properly  equipped  and 
conducted,  provision  is  made  to  reduce  the  danger  of  this  dust  to  a 
minimum  by  means  of  hoods  connected  with  a  system  of  exhaust 
tans  or  blowers  In  spite  of  the  precautions  taken  to  protect  their 
health,  a  very  large  proportion  of  grinders  recklessly  remove  the 
hoods,  and  thus  expose  themselves  unnecessarily  to  this  especially 
dangerous  form  of  dust.  They  assert  that  they  prefer  freedom  of 
movement  with  dust  to  the  protection  afi'oi-ded  by  hoods. 

The  Avorkmen  are  not,  as  a  class,  long  lived;  indeed,  the  nature  of 
the  work  is  not  compatible  with  longevity,  and  a  person  entering  upon 
it  m  middle  life  is  unlikely  to  follow  it  many  years.  Whatever  the 
age  at  which  the  trade  is  taken  up,  a  man  in  sound  health  who  has 
followed  it  a  few  years  is  an  acknowledged  rarity.  A  study  of  the 
death  returns  of  the  city  of  Northampton,  which  is  one  of  the  centers 
of  this  industry,  for  the  past  12  years,  yields  facts  which  can  be 
interpreted  m  only  one  way.  During  this  period  tubercidosis  is  given 
as  the  cause  of  death  in  no  less  than  54.6  per  cent  of  those  whose  oc- 
cupation is  indicated  by  "  grinder  "  or  "  polisher,"  and  in  45.4  per 
cent  of  those  designated  generally  as  "cutlers,"  and  of  the  latter 
36.4  per  cent  died  of  pneumonia.  Taken  together,  the  "grinders," 
"polishers,"  and  "cutlers"  returns  sSow  that,  during  this  period, 
diseases  of  the  lungs  were  responsible  for  72.73  per  cent  of  their  mor- 
tality. As  was  shown  in  the  preliminary  report  on  this  industry, 
the  tuberculosis  death  rate  for  cutlers  in  Northampton  is  four  times 
as  high  as  that  for  the  entire  adult  male  population. 

DIFFICULTIES  IN  EFFECTITE  VENTILATIOIL 

A  difficult  problem  in  the  cutlery  and  tool  industry  is  how  to  secure 
effective  ventilation,  and  many  of  the  factories  and  workshops  in- 
sj^pcted  were  found  to  be  seriously  defective  in  this  respect,  A  large 
proportion  of  the  workmen,  including  many  young  boys,  are  ex- 
l^osed  to  considerable  dust,  chiefly,  of  course,  in  the  grinding  and 
polishing  departments.  While  much  has  been  done  to  improve  the 
sanitary  conditions  by  artificial  ventilation,  there  has  been  but  a  very 
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indifferent  cooperation  on  the  part  of  the  operatives  themselves,  and 
many  in  fact  are  interfering  with  the  arrangements  made  for  their 
protection  to  the  extent  of  removing  the  hoods  and  exhaust  pipes 
installed  for  the  purpose  of  carrying  off  the  dust. 

VITAL  STATISTICS  01?  ENGLISH  TOOL  AND  CUTLERY  MAKEES. 

The  most  valuable  official  statistics  are  those  for  England  and 
Wales,  published  at  decennial  intervals  in  the  supplements  to  the 
i-eports  of  the  registrar  general  of  births,  deaths,  and  marriages. 
Only  two  comparatively  recent  investigations  are  here  referred  to. 
The  first  of  these,  for  the  three  years  ending  with  1892,  included 
2,529  deaths  from  all  causes,  of  which  505,  or  20  per  cent,  were  fi-om 
pulmonary  tuberculosis.  Of  diseases  of  the  respiratory  system  other 
than  pulmonary  tuberculosis,  38-1  deaths  were  from  bronchitis,  286 
from  pneumonia,  and  78  from  other  diseases  of  this  group,  a  total 
of  748,  or  29.6  per  cent,  of  the  mortality  from  all  causes.  Combin- 
ing the  mortality  from  pulmonary  tuberculosis  and  other  respira- 
tory diseases,  it  is  found  that  49.5  per  cent  of  the  deaths  of  tool  and 
instrument  makers,  as  previously  defined,  were  from  diseases  of  the 
lungs  and  air  passages. 

The  most  recent  English  mortality  statistics  of  tool  and  cutlery 
manufacture  are  for  the  three  years  ending  with  1902,  referred  to  in 
the  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar- 
General  of  Births,  Deaths,  and  Marriages  in  England  and  Wales,  in 
l^art  as  follows: 

In  the  occupation  as  a  whole  the  mortality  at  ages  under  25  is 
below  the  standard  for  occupied  and  retired  males;  but  among  file 
makers  the  death  rate  at  these  ages  exceeds  the  standard.  Beyond 
age  25  the  mortality  in  the  whole  occupation,  as  well  as  among  cut- 
lers and  file  makers,  considerably  exceeds  the  standard.  At  ages  45 
to  65  years  the  death  rate  among  cutlers  is  72  por  cent  and  that  of  file 
makers  is  84  per  cent  above  the  average.  Within  the  main  working 
period  of  life  the  comparative  mortality  figui-e  for  the  whole  occupa- 
tion is  1,315,  or  31  per  cent,  above  the  standard.  The  mortality  from 
lead  poisoning  is  nine  times  and  that  from  phthisis  is  nearly  'double 
the  standard,  and  these  workers  suffer  excessively  from  nervous,  cir- 
culatory, respiratory,  and  urinary  diseases.  On  the  other  hand,  the 
mortality  from  alcoholism  and  liver  disease  and  from  accident  is 
about  half  the  average.  Among  cutlers  and  file  makers  the  compara- 
tive mortality  figures  considerably  exceed  the  average  for  the  entire 
occupation,  the  figure  for  the  former  being  56  per  cent  above  the 
standard  for  all  occupied  and  retired  males,  while  that  for  the  latter 
IS  69  per  cent  in  excess.  Indeed,  these  two  occupations  appear  to  be 
the  most  unhealthy  in  the  whole  group  of  workers  in  metal.  It 
should  be  mentioned  m  this  place  that  the  occupation  of  file  maker  is 
one  that  is  specially  liable  to  lead  ])oisonin£r,  the  mortal  ity  figure  for 
plumbism  being  no  less  than  56,  whilst  among  all  occupied  and  retired 
males  the  mortality  is  represented  by  unity. 
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File  makers  experience  more  than  twice  tlie  average  mortality  fi'om 
nervous  diseases  and  nearly  four  times  the  average  from  Brioht's 
dise^ise,  but  outlets  experience  compan.tivdy  little  excess  of  mortal- 
ity from  eitlicr  of  these  causes.  In  botli  industries  the  mortality  from 
phthisis  IS  enormous,  the  figure  for  cutlers  being  nearly  thre/ times 
and  that  for  file  makers  more  than  twice  the  standard,  and  in  both 
occupations  the  mortality  from  respiratory  diseases  approaches 
double  the  standard.  Both  these  classes  of  workers,  however  exnoi-i- 
ence  a  low  mortality  from  influenza,  from  alcoholism  and  liver  dis- 
ease, aiid  from  accident,  while  among  file  makers  the  mortality  from 
cancer  is  also  less  tlian  normal.^ 

.MORTALITY  FORM  PUXMONARY  TITBERCULOSrS  AWD  NONTUBERCTILOUS 

RESPIRATORY  DISEASES. 

The  English  occupation  mortality  statistics  for  men  employed  at 
tool,  instrument,  and  cutlery  making  are  quite  conclusive  of  the  more 
or  less  unfavorable  effects  of  this  industry  on  health.  In  Table  32 
a  comparison  is  made  of  the  mortality  from  all  causes  among  men 
in  this  group  with  occupied  males  generally,  and  the  result  is  de- 
cidedly suggestive  of  conditions  in  this  trade  more  or  less  unfavor- 
able to  life  and  health,  but  in  particular  at  ages  45  or  over,  when 
the  general  mortality  of  this  class  exceeds  the  general  average  by 
from  8.24  to  12.2G  per  1,000. 

Table  33,— MORTALITY rROMALLCAUSESAMONG  T00L,INSTRUMENT,  AND  CUTLERY 
MAKERS,  COMPARED  WITH  THAT  OF  ALL  OCCUPIED  MALES,  IN  ENGLAND  AND 
WALES,  1900  TO  1902,  BY  AGE  GROUPS. 

[Source:  Part  II,  Supplement  to  tlTe  Sixty-fifth  Annual  Report  of  the  Registrar-General  of  Births,  Deaths, 

and  Marriages  in  England  and  Wales.] 


Age  at  death. 


15  to  19  years  

20  to  24  years  

25  to  34  years  

35  to  44  years  

45  to  54  years  

65  to  64  years  

65  years  and  over, 


Death  rate 
per  1,000 

for  all 
occupied 
males. 


2.44 
4.41 
6.01 
10.22 
17.73 
31.01 
68.39 


Death  rate  for  tool,  instrument, 
and  cutlery  makers. 


Rate  per 
1,000. 


2.09 
3.32 
6. 32 
13.65 
25.97 
42.05 
100.05 


Greater  (+) 
or  less  ( — ) 
than  rate 

for  all 
occupied 
males. 


-  0.35 

-  1.09 
-1-  .31 
+  3.43 
+  8.24 
-1-11.04 
-1-12.26 


Percent  of 
rate  for  all 
occupied 
males. 


86 
75 
105 
134 
146 
130 
114 


The  preceding  table  is  self-explanatory.  A  more  extended  com- 
parison, however,  is  made  in  Table  33,  in  Avhich  the  mortality  of 
tool,  instrument,  and  cutlery  maimers  from  pubnonary  tuberculosis  and 
other  respiratory  diseases  is  compared  with  the  normal  mortality  of 
occupied  males  from  these  diseases  by  divisional  i^eriods  of  life.  The 
comparison  shows  that  at  ages  25  and  over  the  mortality  from  pul- 

'  I'art  II,  Supplement  to  the  Si.Tty-fifth  Annual  Report  of  the  Registrar-General  of 
Births,  Deaths,  and  Marriages  in  England  and  Wales,  pp.  Ixix,  Ixx. 


OCCUPATIONS  WITH  EXPOSUEE  TO  METAt,LIC  DUST.  107 

monary  tuberculosis  is-excessh'e  among  tool,  instrument,  and  cutlery 
makers,  and  decidedly  so  at  ages  35  to  64,  inclusive.  The  table 
further  shows  that  the  mortality  from  other  respiratory  diseases  is 
excessive  among  men  in  this  class,  but  decidedly  so  at  ages  45  or 
over,  reaching  the  highest  rate  at  age,s  66  and  over,  when  the  excess 
is  7.C9  per  1,000.  The  two  tables,  derived  from  English  experience, 
fuUy  confirm  tlie  previous  conclusion  that  the  mortality  of  tool,  in- 
strument, and  cutlery  makers  is  excessive  when  comparison  is  made 
with  the  nonnal  mortality  of  occupied  males  generally,  and  that  this 
excess  is  largely  because  lof  a  high  degree  of  frequency  of  pulmonary 
tuberculosis,  particularly  at  -ages  25  to  64,  when  the  ex<;ess  is  from 
OM  to  4.09  per  1,000. 

Table  33 —MORTALITY  FROM  PULMONARY  TUBERCULOSIS  AND  PROM  OTHER 
DISEASES  OF  THE  RESPIRATORY  SYSTEM  AMONG  TOOL,  INSTRUMENT,  AND  CUT- 
LERY MAKERS,  COMPARED  WITH  THAT  OF  ALL  OCCUPIED  MALES,  IN  ENGLAND 
AND  WALES,  1900  TO  3902,  BY  AGE  GROUPS. 

[Source:  Part  XI,  Supplement  to  the  Sixty-filth  Annual  Report  of  the  Registrar-General  of  Births,  Deaths, 

and  Marriages  in  England  and  W ales.] 


Age  at  death. 

Mortality  from  pulmonary  tuberculosis. 

Mortality  from  other  diseases  of  the  respi- 
ratory system. 

Death 
rate  per 
1,000  for 

all 
occupied 

males. 

Death  rate  for  tool,  instrument, 
and  cutlery  makers. 

Death 
rate  per 
1,000  for 

aU 
occupied 

males. 

Death  rate  for  tool,  instrument, 
and  cutlery  makers. 

Rate  per 
1,000. 

Greater  (-(-) 
or  loss  (— ) 
than  rate 

for  all 
occupied 
males. 

Per  cent 
of  rale 
for  all 

occupied 
males. 

Rate  per 
1,000. 

Greater  (-f) 
or  less  (— ) 
than  rate 

for  all 
occupied 
males. 

Per  cent 

of  rate 
for  all 

occupied 
males. 

15  to  19  years  

0. 54 

0.17 

-0. 37 

31 

0.  24* 

0.23 

-0. 01 

96 

20  to  2-1  years  

1.55 

1.57 

+  .02 

101 

.48 

.56 

-1-  .08 

117 

2.03 

2.94 

+  .91 

145 

.77 

1.14 

+  .37 

143 

35  to  ■14  years  

2.74 

6.90 

-+■3.10 

215 

1.66 

2. 01 

-I-  .35 

121 

45  to  54  years  

3. 04 

7.13 

-1-4.09 

235 

3.32 

5.  40 

+2.  OS 

163 

65  to  64  years  

2.36 

5. 26 

+3.10 

244 

■6.54 

10.42 

-1-3.88 

159 

65  years  and  orer. 

1.11 

1.97 

+  .SO 

177 

17.77 

25. 45 

-1-7.09 

143 

MOHTALITY  OF  TOOL  AND  CTJTLERY  MAKEKS — TIHITED  STATES 
REGISTRATION  AREA. 


The  mortality  of  American  tool  and  cutlery  makers  has  been  re- 
ported upon  by  the  Division  of  Vital  Statistics  of  the  United  States 
Census  Bureau  only  for  the  year  1909,  and  no  subsequent  information 
has  been  made  public,  so  that  the  data  are  of  rather  limited  value. 
According  to  the  census  report,  out  of  241  deaths  of  tool  and  cutlery 
makers  from  all  causes,  58,  or  24.1  per  cent,  were  from  pulmonary 
tuberculosis,  which  compares  with  17.8  per  cent  for  jewelers  and 
29.5  per  cent  for  printers,  lithographers,  and  pressmen.  On  account 
of  the  rather  peculiar  age. distribution  the  general  average,  however, 
for  all  ages  can  not  be  safely  utilized  for  comparative  purposes.  The 
details  of  the  mortality  of  tool  and  cutlery  makers  by  divisional 
periods  of  life  are  show^n  in  Tables  34  and  35. 
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TABLE  84.-PR0P0RTI0NATE  MORTALITY  OF  TOOL  AND  CIITT  P-PV  j^a-^^t,.  ^ 


Age  at  cleath. 

1 

Deaths 
from  all 
causes. 

Deaths  from  pulmo- 
nary tuberculosis. 

Number. 

Per  cent 
of  deaths 
from  all 
causes. 

22 
37 
45 
38 
42 
66 
1 

4 

15 
19 
10 
8 
2 

IS.  2 
40.5 
42.2 
26.3 
19.0 
3.9 

65  years  and  over    

Age  unknown    

Total, IS  years  and  over  

2'U 

58 

24.1 

Table  33.-PROPORTI0NATE  MORTALITY  OP  TOOL  AND  CUTLERY  MAKERS  FROM 
NONTUBERCULOUS  RESPIRATORY  DISEASES,  UNITED  STATES  KEGISTR  4.TI0N 
AREA,  1909. 


Cause  of  death. 

Deaths  from  nontuber- 
culous respiratory  dis- 
eases. 

Number. 

Per  cent 
of  deaths 
from  all 
causes. 

.  3 
23 
3 

1.2 
9.6 
1.2 

Other  nontuberculous  respiratory  diseases  

Total  _  

29 

12.0 

Table  34  emphasizes  a  decidedly  excessive  proportionate  mor- 
tality from  pulmonary  tuberculosis  among  tool  and  cutlery  makers 
at  ages  25  to  64,  inclusive.  There  is  also,  as  shown  in  Table  35,  a 
relatively  high  proportionate  mortality  from  nontuberculous  re- 
spiratory diseases,  equivalent  to  12  per  cent  of  the  mortality  from 
all  causes,  chiefly  attributable  to  pneumonia.  The  proportion  of 
deaths  from  pneumonia  is  9.6  per  cent  of  the  deaths  from  all  causes, 
which  compares  with  5.8  per  cent  for  jewelers  and  6.8  per  cent  for 
printers,  lithographers,  and  pressmen,  according  to  the  data  derived 
from  the  same  official  American  sources. 


KORTALITY  OF  TOOL  AND  INSTRUMENT  MAKEES— INDFSTRIAX  INSUR- 
ANCE EXPERIENCK 

The  only  other  available  mortality  data  of  tool  and  instrument 
makers  are  derived  from  the  industrial  insurance  experience  of  the 
Prudential  Insurance  Co.  of  America  for  the  period  1897  to  1914,  in- 
cluding 533  deaths  from  all  causes,  of  which  170,  or  31.9  per  cent, 
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were  from  pulmonary  tuberculosis.  Table  36  is  not,  hoAvever,  strictly 
comparable  with  Table  34  on  account  of  probably  important  differ- 
ences in  the  classification  of  the  occupations  considered. 

TiBLE  36 -PROPORTIONATE  MORTALITY  FROM  PULMONARY  TUBERCULOSIS  AMONQ 
TOOL  AND  INSTRUMENT  MAKERS,  INDUSTRIAL  EXPERIENCE  OF  PRUDENTLVL  CO., 
1S97  TO  1914,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  UNITED  STATES  REGISTRA- 
TION  AREA,  1900  TO  1913,  BY  AGE  GROUPS. 


Age  at  death. 


15  to  24  years  

25  to  34  years.  

35  to  44  years.  

45  to  54  years.  

Bo  to  64  years,  

65  years  and  ove».  

Total,  15  years  and  over. 


Deaths  of  tool  and  in- 
strument makers, 
1897  to  1914,  from— 


All  causes. 


93 
111 


533 


Pulmonary 
tubercu- 
losis. 


170 


Per  cent  of  deaths  from 

f)u]monary  tubercu- 
osis  among— 


Tool  and  in- 
strument 
makers.. 


37.5 
52.7 
36.9 
33.7 
10.4 
9.2 


3L9 


Males  in 
registration 
area, 1900 
to  1913. 


27.0 
30.5 
23.4 
U.7 
7.9 
2.8 


13.9 


According  to  this  table  the  proportionate  mortality  from  pulmo- 
nary tuberculosis  is  excessive  at  every  divisional  period  of  life, 
but  particularly  so-  at  ages  25  to  34,  at  which,  of  the  mortality  from 
all  causes,  52.7  per  cent  is  from  jDulmonary  tuberculosis.  The  data 
for  this  group  of  occupations  are  not,  of  course,  entirely  conclusive, 
in  that  the  group  considered  includes  a  number  of  special  employ- 
ments of  a  vaiying  degree  of  metallic-dust  exposure.  Since 
tool  and  instrument  manufacturing  is  frequently  combined  with 
the  cutlery  and  related  trades  the  latter  must  be  taken  into  ac- 
count for  comparative  purposes.  In  all  of  these  trades  grind- 
ing, polishing,  and  buffing  are  .incidental  operations,  and;  though 
elsewhere  separately  considered,  these  are  practically  inclusive  of 
the  entire  group  of  tool  and  instrument-m.aking  and  the  cutlery 
industries, 

GENEBAi  corrcLUSioire. 

With  a  due  regard  to  these  rather  serious  limitations  it  is  safe  to 
conclude  that,  considered  as  a  group,  the  manufacture  of  tools  and 
instruments  must  be  considered  as  one  of  the  distinctly  unhealthful 
trades,  and  primarily  so  on  account  of  continuous  and  considerable 
exposure  to  the  inhalation  of  metallic  dust. 

SAND  BLASTING. 

This  is  a  rather  obscure  occupation,  regarding  which  the  literature 
is  of  very  limited  extent.  The  census  of  1910  returns  only  101  persons 
employed  as  sand  blasters  in  connection  with  the  iron  and  steel  indus- 
try, but  in  all  probability  the  number  so  employed  is  much  larger. 
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There  are  no  occupation  mortality  data  regarding  tliis  employment 
t-ince  hygienic  point  of  view,  is  of  considerable  impor- 

DESCRIPTIVE  ACCOUNT  OF  SAND-BLASTING  PROCESSES. 

The  most  useful  discussion  of  this  occupation  occurs  in  Hayhurst  s 
Ohio  Survey  of  Health  Hazards,  as  follows: 

Sand  blasting  i^  a  process  in  which  fine  sand  or  similar  hard  suh- 

e  fW  L  T"^  \  P^P"       «"^«Pressed  air  against  objects 

either  for  the  purpose  of  cleaning  their  surfaces  or  of  giving  them 
an  etched  frosted,  or  rough  effect.  Hence  the  process  is  tised  Ipon  a 
considerable  variety  of  materials.  As  it  is  very  rapid,  usually  only 
a  tew  workers  are  so  employed  even  in  very  large  establishments. 
Uur  investigations  covered  the  process  in  9  different  industries,  viz 
automobiles,  cars,  carriages,  electrical  apparatus,  brass,  ii-on,  glass,' 
cutlery  and  tools,  and  machine  manufacture.  There  were  51  wa<^e 
earners,  all  males,  found  so  employed.  For  some  work  considerable 
skill  is  nece,ssai7,  but  in  the  majority  of  instances  it  is  a  process  for 
unslnlled  labor.  Retention  at  the  process  was  good  in  3  places,  fair 
m  3,  and  very  brief  in  the  remaining  3.  Health  appliances,  consist- 
ing of  isolation  of  the  process  in  a  room  by  itself  and  within  a  cup- 
board through  which  the  worker  inserted  his  hands,  or  the  wearing 
of  a  helmet  covering  the  entire  head— these  features  were  found 
good  in  3  places,  fair  in  3,  and  practically  absent  in  the  remaining  3. 
Instructions  to  limit  the  dust  in  order  to  conserve  the  health  of  the 
worker  were  good  in  5  places,  but  very  little  attenti-on  was  paid  to 
the  same  in  the  remaining  4.  In  but  1  place  did  the  workers  enjoy 
the  privilege  of  a  sick-benefit  association.  The  work  was  done  in 
the  same  quarters  with  other  processes  in  3  instances,  so  that  other 
•workers  were  exposed  to  the  fine  dust  created.  Of  all  the  employees, 
13  were  over  10  years  of  age  and  38  under  10. 

DUST  AND  OTHER  HEALTH  HAZARDS. 

Dust  in  the  breatliing  atmosphere  was  a  negligible  factor  in  2 
places,  a  fair  hazard  in  4,  and  bad  in  3.  Cleanliness  of  quarters 
took  about  the  same  proportions.  Dampness  was  no  feature  of  the 
process,  nor  were  harmful  light  effects.  Heat,  due  to  the  proximity 
to  other  processes  as  a  rule,  was  bad  in  1  place,  fair  in  2  more,  and 
no  featui'e  in  the  remaining  6.  Cold  weather,  due  to  performing  the 
work,  protected  only  by  a  roof,  was  a  feature  in  2  places.  Fatigue 
was  not  a  special  hazard,  although  hurrying  piecework,  monotony, 
and  constant  standing  were  features  in  one-third  of  the  places.  The 
■workday  was  from  9  to  10  hours  in  all  places.  The  noon  recess  was 
1  hour  in  1  place,  three-quarters  of  an  hour  in  3,  and  one-half  hour  in 
6  places.  The  liability  to  the  contracting  of  communicable  diseases 
was  negligible  in  3  places,  a  fair  risk  in  5,  and  bad  in  1,  due,  prin- 
cipally, to  the  breathing  of  fine  dust  in  quarters  where  there  was 
promiscuous  spitting,  al>sence  of  cuspidors,  inadequate  washing  facili- 
ties and  improper  closets,  and  the  failure  to  inquire  into  the  fitness 
of  the  workers  for  sudi  work.  Poisoning  was  no  featui'e.  The  gen- 
eral factors  favoring  stimulantism  were  the  irritating  eli'ccts  of  fine 
dust  inlialed  and  swallowed  and  the  absence  of  good  drinking-water 
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facilities  in  some  places.  The  health  appearance  of  the  workers  was 
not  o-ood  in  one-third  of  the  places.  The  workers  complaints  wero 
the  breathing  of  dust,  skin  irritation  in  hot  weather,  and  the  inelh- 
ciency  of  some  of  the  hoods  used,  while  in  1  place  the  manager  said 
they  Avere  having  it  done  at  night  because  it  made  so  much  dust. 
Comments. — Such  work  should  be  done  in  a  mamier  to  keep  the  dust 
away  from  the  employee,  such  as  confining  the  process  within  an 
impei-vious  cupboard,  "through  which  armholes  are  made,  or  having 
it  done  in  a  dust-tight  room  in  which  the  worker  should  be  supplied 
with  an  impervious  suit  and  helmet,  to  which  is  attached  an  air  tube 
supplying  him  with  fresh  outdoor  air  under  pressure.  The  simple 
wearing  of  respirators,  even  of  helmets,  without  such  air  tubes  is 
not  at  all  efficient,  as  can  be  demonstrated  by  noting  the  amount  of 
fine  dust  settled  upon  the  workmen's  features  when  such  coverings 
are  removed.  Many  places  substitute  sand  blasting  by  cleaning  small 
pieces  in  a  rattler. 

The  occupation  was  inquired  into  by  the  New  York  State  Factory 
Investigating  Commission  and  briefly  referred  to  in  its  second  re- 
port (Vol.  II,  pp.  420  and  479,  1913).   It  is  said  that— 

Sand  blasting  is  still  done  in  closed  bins  or  basements  by  ancient 
and  crude  methods,  without  any  other  protection  to  the  workers  than 
a  cloth  over  the  mouth,  and  nose.  The  fumes  from  pouring  molds 
•  are  allowed  to  disseminate  in  the  air  of  shops,  fume  vents  being  found 
in  but  few  plants.  Temperatures  are  often  very  high,  especially 
near  the  furnaces. 

With  special  reference  to  the  use  of  respirators  in  connection  with 
this  process,  it  is  stated  that — 

Neither  in  sand  blasting  nor  in  lead  works  nor  in  any  other  occu- 
pation where  the  presence  of  poisonous  gases  and  excessive  amounts 
of  dust  vitiate  the  air  have  respirators  been  uniformly  used.  The 
managers  and  owners  resort  to  the  same  plea,  viz,  the  ignorance  of 
the  worker  and  his  willful  abandonment  and  neglect  of  these  pro- 
tective appliances.  Few  of  these  managers  provide  their  emi^lo^'ees 
with  them,  and  still  fewer  make  their  use  compulsory. 

A  brief  descriptive  account  of  the  process  of  sand  blasting  in  con- 
nection with  castings,  in  open  slieds,  is  given  by  Hanson,  in  his 
"  Dangers  to  workers  from  dusts  and  fumes,  and  methods  of  pro- 
tection," in  Bulletin  127,  published  by  the  United  States  Bureau  of 
Labor  Statistics.  "  It  is  observed  in  connection  with  the  process  tliat 
men  who  do  the  work  are  not  properly  protected,  since  the  helmet 
does  not  prevent  the  inhalation  of  very  fine  steel,  iron,  or  brass  dust." 

With  reference  to  sand  blasting  castings  in  closed  rooms,  an  "  im- 
proved helmet"  is  described,  but  even  this  appliance  is  considered 
an  inadequate  protection. 

MOST  DANGEROUS  OF  AIX  MINERAL-DTTST  HAZARDS. 


Tlie  most  recent  and  thoroughly  well-considered  observations  con- 
cerning sand  blasting  are  by  W.  Gilman  Thompson,  and  on  account  of 
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their  importance  they  are  quoted  in  full  from  his  treatise  on  "The 
Occupational  Diseases": 

The  sand  blast  is  an  apparatus  constructed  to  blow  a  stream  of 
sand  by  means  of  compressed  air  with  great  force  against  metal 
castings  to  clean  them  from  the  earth  which  adheres  from  the  cast- 
ing molds  and  to  smooth  roughened  surfacea  It  is  also  employed 
in  cleaning  stone  and  marble  buildings  and  for  the  roughening  of 
the  surf  ace  of  glass  to  make  "  ground  glass  "  and  sometimes  to  inark 
patterns  upon  glass,  which  is  partially  protected.  Sand  blasting 
constitutes  probably  the  most  dangerous  of  all  the  minerd-dust 
hazards  and  it  is  impossible  to  engage  in  the  work  without  protec- 
tion of  the  eyes  and  face,  for  the  sharp  particles  of  fine  silicious  sand 
are  driven  with  such  force  against  the  objects  operated  upon  that 
they  rebound  toward  the  workman,  and,  despite  the  use  of  lon^^  hose 
to  conduct  the  blast  away  from  the  operator,  the  surrounding''air  is 
constantly  filled  with  flying  sand,  resembling  a  sandstorm  in  the 
desert.  The  helmets  in  use  for  sand  blasting  can  not  have  glass 
windows,  but  fine  wire  netting  shields  the  eyes,  and  cloths  are  in- 
serted to  breathe  through. 

An  important  method  of  reducing  the  risk  of  dust  from  the  sand 
blasting  of  metal  castings  is  covered  by  a  recent  patent  of  C.  Wede- 
meyer,  of  Hamburg.  The  operator  stands  in  a  cabinet  directing 
the  sand  blast  away  from  himself  toward  the  casting.  Over  his  head 
at  an  angle  of  45°,  a  strong  blower  fan  directs  a  stre.am  of  air  also' 
upon  the  casting  with  such  force  that  the  dust  of  both  sand  and 
metal  is  blown  downward  toward  the  opening  of  a  large  exhaust  tube 
just  above  the  floor.  In  this  manner  a  strong,  continuous  draft 
blows  the  dust  away  from  the  operator  and  out  of  the  cabinet  through 
the  aspirator  duct,  which  is  connected  with  a  powerful  exhaust  fan. 

The  descriptive  illustration  by  Thompson,  in  addition  to  the  pho- 
tographic reproductions  of  sand-blasting  processes  by  Hanson,  in 
Bulletin  127  of  the  United  States  Bureau  of  Labor  Statistics,  pre- 
viously referred  to,  emphasize  the  necessity  for  thoroughly  effective 
safety  precautions,  more  or  less  in  conformity  to  the  German  method, 
under  which  the  operator  is  inclosed  in  a  room  or  cabinet  in  which  he 
directs  the  blast  of  sand  and  compressed  air  against  the  casting  in 
front  while  a  strong  air  current  is  forced  from  directly  above  his 
head  by  a  fan  and  passes  outward  toward  a  revolvuig,  aspirating 
drum  on  the  right.  The  illustration  used  by  Thompson  is  from 
Eauch  und  Staub  (ii,  Feb.  5, 1912). 

COMBINED  METALLIC  AND  MINEEAl  DtTST  EXPOSUB.E. 

The  preceding  statements  suggest  the  existence  of  more  or  less 
health- injurious  conditions,  the  control  of  which  at  present  ap- 
pears to  receive  inadequate  technical  consideration.  Conditions,  of 
course,  must  vary  according  to  the  quality  and  degree  of  fineness 
of  the  sand  used.  In  the  handling  of  sand  in  glass  factories 
serious  respiratoi-y  difficulties  have  been  experienced  in  much  the 
same  manner  as  in  sand-blasting  operations,  though  apparently  to 
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a  lesser  deo-ree.  The  occupation,  though  of  rather  limited  extent,  is 
obviously  one  Avhich  demands  more  qualified  technical  consideration 
regarding  its  hygienic  aspects  and  the  probably  quite  needless  waste 
oAife  and  healtli.  Of  course  in  the  actual  operation  of  sand  blast- 
ing there  results  a  mixture  of  metallic  and  mineral  particles,  of 
which  the  former  are  distinctly  more  injurious  to  health  than  the 
latter.  It  is  for  this  reason  that  the  occupation  has  been  included 
among  employments  where  the  chief  exposure  is  to  metallic  dust. 
As  measured  by  the  quantity  of  dust  exposure,  however,,  sand 
blasting  more  properly  belongs  to  the  group  of  employments  with 
exposure  to  mineral  dust.  Thompson  for  these  reasons  includes  sand 
blasting  under  occupations  where  the"  chief  exposure  is  to  min- 
eral dust. 

PROTECTIVE,  SAFETY,  AND  SANITARY  DEVICES. 

I 

The  most  recent  discussion  of  sand  blasting  with  special  reference 
to  safety  and  sanitary  considerations  is  by  Joseph  Brinker,  in  the 
Scientific  American  for  September  2,  191G,  who  describes  in  some 
detail  the  work  of  the  operator  in  one  room  while  the  blast  is  car- 
ried on  in  another,  and  under  conditions  whicli  practically  exclude 
the  dust  hazard  or  at  least  the  major  portion  of  the  same.  It  is  ex- 
plained at  the  outset  that  the  preparing  of  metal  surfaces  for  a  cov- 
ering of  paint  has  given  rise  to  the  extensive  use  of  the  sand  blast, 
especially  in  connection  with  the  manufacture  of  automobiles.  It  is 
said  that — 

When  the  outfits  are  constructed  of  sufficient  size  to  accommodate 
large  surfaces  such  as  mud  guards,  hoods,  and  bodies,  the  problem 
of  protecting  the  workmen  has  presented  serious  difficulties. 

After  explaining  that  various  forms  of  safety  devices  for  the  pro- 
tection of  the  operator  during  the  sand  blasting  have  been  tried,  in- 
cluding the  common  respirator  with  a  sponge  through  which  the 
operator  breathes,  though  often  under  serious  difficulties,  and  various 
forms  of  helmets  similar  to  the  one  used  in  diving,  in  which  fresh 
air  is  supplied  under  pressure,  it  is  pointed  out  that — 

The  first  rendei-s  it  difficult  to  breathe ;  the  second  type  is  often  so 
cumbersome  that  it  is  discarded  by  the  workmen  at  their  own  peril. 
In  fact  the  history  of  the  use  of  safety  sand-blast  devices  has  proven 
conclusively  that  when  these  may  be  used  or  detached  at  will  by  the 
workmen,  they  are  usually  discarded,  even  if  such  neglect  constitutes 
positive  danger. 

This  difficulty  has  apparently  been  overcome  in  the  apparatus  de- 
scribed by  Brinker  which  makes  it  necessary  for  the  operator  to  use 
the  safety  helmet  if  he  is  to  work  at  all.  A  brief  explanation  of  the 
new  method  is  as  follows : 

100811°— 18— Bull.  231  8 
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Each  sand-blast  room  is  a  small  compartment  of  the  double-hopper 
type  m  which  the  heavy  particles  of  the  sand  used  in  the  cleaning 
process  are  drawn  out  of  the  lower  hopper  and  the  lighter  particles 
out  of.  the  iipi)er  by  air  suction.  The  material  to  be  cleaned  is  laid 
on  a  cri-atino-  between  the  two  hoppers.  It  is  introduced  into  the  com- 
pailment  thro.igh  a  door  at  one  end.  The  sand-blast  operator's  head- 
dress, which  IS  ot  canvas  with  a  fine-mesh  copper  screen  at  the  front 
IS  securely  attached  to  the  inside  of  a  curtain  which  forms  the  front 
wall  ot  the  compartment.  This  curtain  is  fastened  to  slidino-  metal 
doors  which  can  be  moved  horizontally  from  side  to  side.  In  this 
way  It  IS  impossible  for  the  operator  to  see  into  the  interior  of  the 
compartment  until  he  puts  his  head  in  the  helmet.  This  beino-  ac- 
complished, he  stands  on  the  floor  outside  the  compartment  moxhrn 
along  as  is  necessary  m  the  progress  of  his  work  by  pushinc^'the  slid- 
ing metal  doors  to  either  side  with  his  elbows.^ 

GOLD-LEAF  MANUFACTURE. 

The  work  of  the  gold-leaf  beater  is  nearly  all  handwork,  except 
in  the  operation  of  the  rolling  machines.  The  trade  is  carried 
on  to-day  in  about  the  same  manner  as  in  ancient  times.  The 
weight  of  the  hammer  used  averages  18  pounds,  which  is  more 
than  that  of  the  hammer  used  by  the  average  blacksmith.  Girls, 
as  a  rule,  are  employed  in  connection  with  the  less  arduous  operations 
and  the  final  packing  of  the  gold  leaves  in  boxes  and  packages.  The 
tissue  used  in  connection  with  this  process  is  coated  with  red  chalk, 
the  dust  of  which,  of  course,  enters  into  the  atmosphere  of  the  rooms, 
usually  badly  ventilated.  One  of  the  chief  difficulties  in  connection 
with  the  ventilation  is  the  fact  that  the  slightest  draft  of  air  will 
carry  the  scrap  of  gold  leaf  from  one  anvil  to  another  and  make 
packing  operations  difficult  or  impossible.  Evidence  that  the  fine 
particles  of  gold  enter  the  atmosphere  is  found  in  the  fact  that  work- 
men with  beards  turn  in  less  waste  gold  than  clean-shaven  workmen, 
and  they  are  now  required  to  wash  before  leaving  the  shop,  the  water 
being  filtered  for  the  recovery  of  the  metal  contained  therein. 

EARLY  OCCUPATIONAL-DISEASE  OBSERVATIONS. 

Thackrah,  writing  in  1832,  held  that  goldbeating  must  be  con- 
sidered a  distinct  employment,  aside  from  the  metal  trade  generally. 
Goldbeaters  are  about  half  the  day  engaged  in  beating  the  metal  with 
heavy  hammers  and  the  rest  in  spreading  the  gold  leaf  on  paper. 
By  this  change  in  employment  the  process  affords  an  excellent  alter- 
nation of  labor  and  comparative  rest.  In  his  opinion  the  men  were 
not  exposed  to  health-injurious  conditions  and  wei'e  generally  healthy 


^  Of  much  practical  importance  is  a  dfiscriptive  account  of  tbe  tlustloss  Hoevel  sclf- 
contiiined  sandblast  automatic  machine  and  a  description  in  dotnil  of  a  novel  sanil- 
blast  room.  In  Safety,  published  by  the  American  Museum  of  Safety  for  January,  1918. 
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iind  robust.^  It  is  difficult,  however,  to  accept  these  conclusions  in 
their  entirety.  The  work  of  the  goldbeater  is  carried  on  in  rooms 
the  air  of  which  is  more  or  less  contaminated  and  where  provision 
for  proper  ventilation  is  extremely  difficult  if  not  impossible. 
The  work  is  often  commenced  at  rather  early  ages  and,  in  Europe  at 
least,  quite  a  considerable  proportion  of  young  persons  are  employed. 
Whether  gold  dust  is  itself  injurious  has  never  been  scientifically 
determined,  but  it  is  quite  probable  that  it  is  less  injurious  than 
other  metallic  dust. 

DESCRIPTIVE  ACCOUUT  OP  MANTTPACTURING  PROCESSES. 

The  number  of  goldbeaters  in  the  United  States  is  small,  only  607 
male  and  76  female  workers  having  been  enumerated  in  1910.  An 
interesting  accomit  of  the  process  of  manufacture,  by  Edward  Willis- 
ton  Trentz,  is  as  follows : 

The  g(Jdbeater  receives  his  material  in  the  form  of  a  ribbon  about 
an  inch  wide  and  2-1  feet  long.  This  ribbon  is  first  cut  into  200 
squares  and  placed  in  the  "  cutch,"  which  is  a  pile  of  square  pieces  of  a 
peculiar  paper,  part  animal  and  part  vegetable  in  composition,  the 
I)reparation  of  which  is  a  secret.  A  square  of  gold  is  placed  between 
each  two  leaves  and  the  Avhole  mass  is  ready  for  the  first  beating. 
This  is  done  with  an  iron  hammer,  weighing  from  12  to  17  pounds, 
while  the  cutch  rests  upon  a  granite  block  which  is  supported  by  a 
heavj'  wooden  post. 

Under  the  heavy  measured  blows  of  the  hammer  the  sheets  of  gold 
begin  to  stretch  or  expand  until,  in  half  or  three-quarters  of  an  hour, 
they  have  reached  the  edges  of  the  cutch.  They  are  then  removed 
and,  with  a  thin  strip  of  bamboo,  are  cut  into  quarters,  so  that  the  200 
pieces  become  800.  Next  comes  the  "  shoder,"  a  collection  of  800 
pieces  of  skin,  1  inches  square,  made  from  the  intestines  of  cattle.  As 
in  the  cutch,  each  piece  of  gold  is  placed  between  two  leaves  of  skin, 
and  bands  of  parchment  or  vellum  are  slipi>ed  over  the  whole  pile  to 
keep  it  together.  Another  beating,  this  time  with  a  hammer  weigh- 
ing from  8  to  10  pounds,  now  follows.  This  takes  about  an  hour, 
during  which  the  sheets  of  gold  are  all  the  time  expanding. 

The  last  stage  is  the  "  mold,"  which,  like  the  cutch  and  the  shoder, 
is  composed  of  alternate  leaves  of  gold  and  skin,  but  the  mold  is 
about  i)  inches  square  and  made  up  of  goldbeater's  skin.  The  prepa- 
ration of  this  is  a  jealously  guarded  trade  secret. 

A  mold  contains  1,000  sheets.  After  the  second  beating  the  work- 
man takes  from  the  shoder  a  single  leaf  of  gold  at  a  time,  handling  it 
witli  bamboo  pinchers  and,  when  necessary,  smoothing  it  with  a  rab- 
bit's foot.  With  the  strip  of  bamboo  he  cuts  each  sheet  into  quarters 
again,  so  that  the  original  200  have  now  become  3,200.  One  shoder, 
therefo]-e,  contains  more  than  enough  gold  to  fill  three  molds. 

The  final  beating  in  the  mold  is  done  with  a  7-pound  hammer  and 
requires  from  three  to  four  hours.  By  this  time  the  gold  leaf  should 
have  expanded  again  to  the  edge  of  the  skins  and  should  be  of  the 


'Effects  of  Arts,  Trades,  and  Professions  on  Health  and  Longevity,  by  C.  Turner 
Xhackrah,  Loildon,  1832,  p.  48. 
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requisite  thinness,  which  is  determined  by  holding  it  up  to  the  lio-ht 
It  It  transmits  green  rays,  it  is  done,  and  will  measure  about  one  two: 
hundred-and-eighty-thousandth  (^.W)  of  an  inch  in  thickness 

T].!  """1  S'^^.^  '^^^  '^^^^^tly  on  the  face. 

I  ho  art  ot  the  Avorkman  consists  in  so  striking  that  the  ^^old  will 
always  be  thinnest  m  the  center.  He  must  pound  with  evenness  a 
over  the  square  in  order  that  the  sheets  of  gold  may  expand  without 
losing  their  form,  but  at  the  same  time  he  must  Iceep  the  thickest 
part  near  the  edges,  so  that  when  the  sheets  are  finally  trimmed  to 
size  the  thicker  portions  may  fall  in  the  waste  to  be  recast.  No 
ms^hmery  has  ever  been  devised  which  will  do  this  successfully. 

llie  tools  ot  the  craft  are  interesting  and  peculiar.  The  rabbit's 
toot  IS  exceedingly  soft  and  :iust  oily  enough  to  prevent  the  gold  from 
sticking,_  and  the  bamboo  pliers  and  cutting  slips  are  the  only  things 
with  which  It  IS  possible  to  do  this  delicate  work.  The  gold  does  not 
adhere  to  the  fibers  of  the  reed  as  it  does  to  steel.  The  goldbeater 
performs  all  this  work  standing.  The  use  of  the  heavy  hammers  in 
such  continuous  pounding  would,  one  would  think,  impose  an  almost 
intolerable  strain  upon  the  hands  and  arms.  The  men  say,  however, 
that  their  arms  never  ache.  The  only  place  where  "  it  catches  them 
IS  m  the  bend  of  the  knee.  The  lack  of  strain  upon  the  arms  is  ac- 
counted for  by  the  fact  that  the  hammer  rebounds.  It  is  an  aston- 
ishing but  by  no  means  rare  thing  to  see  a  goldbeater  change  hands 
while  the  hammer  is  in  the  air  ajid  without  losing  a  stroke. 

MORTAIITY   OP   GOLD-LEAP   BEATERS— INDUSTRIAL  INSTTRANCE 

EXPEEIENCK 

On  account  of  the  limited  extent  of  the  occupation  there  are  no  gen- 
eral vital  statistics,  but  a  fairly  trustworthy  basis  of  information 
is  furnished  by  the  proportionate  mortality  statistics  of  the  Pruden- 
tial Insurance  Co.  of  America,  as  given  in  Table  37. 

(Table  37.— PROPORTIONATE  MORTALITY  FROM  PULMONARY  TUBERCULOSIS  AMONG 
GOLDBEATERS,  INDUSTRIAL  EXPERIENCE  OF  PRUDENTIAL  CO.,  1897  TO  1914,  COM- 
PARED WITH  THAT  OF  ALL  MALES  IN  UNITED  STATES  REGISTRATION  AREA,  1900 
TO  1913,  BY  AGE  GROUPS. 


Age  at  death. 


Deaths  of  gold  beaters, 
1897  to  1914,  from— 


All  causes. 


Pulmonary 
tubercu- 
losis. 


Per  cent  of  deaths  from 
pulmoiiary  tubercu- 
losis among — 


Gold  beat- 
ers. 


Males  in 
registration 
area, 1900 
to  1913. 


1.5  to  24  years  

25  to  34  years  

35  to  44  years  

45  to  54  years  

55  to  64  years  

05  years  and  over  

Total,  15  years  and  over. 


12 
11 
8 
4 
11 


42.9 
68.7 
36.4 
25.0 


27.0 
30.5 
23.4 
14.7 
7.9 
2.6 


17 


32.1 


13.9 


There  were  53  deaths  from  all  causes,  of  which  17,  or  32.1  per  cent, 
were  from  pulmonary  tuberculosis.  The  proportionate  mortality 
■was  exceedingly  heavy  at  ages  under  45,  reaching  a  maximum  at 
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f.ges  25  to  34,  when  of  the  mortality  of  gold  beaters  from  all  causes 
G6.7  per  cent  Avas  from  pulmonary  tuberculosis.  The  rather  limited 
number  of  observed  cases  does  not  warrant  final  conclusions,  but  the 
statistical  evidence  would  seem  to  confirm  the  view  that  the  mortality 
from  tuberculosis  in  this  occupation  is  distinctly  above  the  average. 

GENEEAL  COIICLIJSIONS. 

The  sanitary  problems  in  this  industry  are  complicated  by  the  fact 
that,  as  a  rule,  the  work  is  carried  on  in  small  shops  in  which  it  is 
difficult  to  apply  rational  principles  of  factory  hygiene.  The  actual 
amount  of  gold  dust  inhaled  is  probably  relatively  small  and,  in  so 
far  as  the  tuberculosis  problem  is  complicated  by  the  dust  factor,  it 
is  quite  probable  that  other  surrounding  circumstances  react  more 
unfavorably  upon  the  system,  than  the  relatively  small  amount  of 
metallic  dust  inhaled  during  the  gold-beating  process.  As  observed 
by  W.  Oilman  Thompson,  "  Owing  to  the  value  of  the  metal,  where 
gold  is  being  filed  or  beaten  strong  ventilation  currents  can  not  be  used 
without  dissipating  the  precious  gold  dust."  Thompson  mentions  a 
case  personally  known  to  him  of  a  goldbeater's  shop  "  in  wdiich  there 
are  no  general  ventilators  and  the  windows  have  to  be  kept  closed,  but 
fit  intervals  small  hoods  are  let  down  over  the  worktables  and  the 
room  is  kept  well  aired."  How  far  it  would  be  feasible  to  improve 
upon  this  method  is  merely  a  matter  of  conjecture.  The  industry, 
while  of  small  extent,  is,  however,  strictly  within  the  classification  of 
unhealthfiil  trades  and  deserving  of  more  careful  attention  on  the 
part  of  the  sanitary  authorities. 

JEWELERS, 

The  manufacture  of  .jewelry  in  all  its  branches  involves  a  large 
variety  of  manipulations,  including  the  melting  and  refining  of  small 
quantities  of  the  precious  metals,  and  the  handling,  shaping,  cutting, 
and  polishing  of  precious  stones.  An  important  part  of  the  indus- 
try is  engraving  and  die  cutting,  which,  however,  for  the  present 
purpose,  is  separately  considered  as  a  well-defined  occupation,  and 
although  often  included  with  jewelers,  is  equally  often  included 
with  printers  and  compositors.  Most  of  the  articles  made  by  jewelers 
are  of  small  dimensions,  such  as  chains,  rings,  brooches,  pins,  and- 
buckles,  which  require  painstaking  care  in  handling  and  continuous 
pye-straining  attention  in  shaping  and  polishing.  Aside  from  the 
use  of  gold  and  silver,  many  other  metals  and  mineral  substances  are 
employed,  such  as  jet,  coral,  tortoise,  bone,  ivory,  etc.  Zinc  is  also 
extensively  used  as  an  alloy  and  for  coloring  purposes.  The  gems 
must  be  cut  with  extreme  care,  and  the  work  of  the  diamond  polisher 
and  lapidary  constitutes,  next  to  that  of  the  gold  and  silver  smith, 
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important  separate  branches  of  the  trade.  The  manufacture  of  arti- 
ficial gems,  made  of  a  paste,  chiefly  of  a  vitreous  substance  pre- 
pared from  rocks  and  crystals  of  flint  powder,  subsequently  treated 
with  nitric  acid  with  lead  and  borax  as  a  flux,  forms  another  im- 
portant subdivision  of  the  industry, 

ASCERTAINED  UNHYGIENIC  CONDITIONS. 

The  work  of  the  jeweler  is  naturally  an  indoor  occupation,  involv- 
ing a  stooping  position,  much  like  that  of  the  engraver.  The  work- 
shops are  generally  small  and  the  ventilation  is  usually  poor.  The 
dust  generated  in  the  processes  of  hammering,  cutting,  shaping,  grind- 
ing, polishing,  etc.,  is  considerable,  but  very  minute,  and  not  "easily 
observed.  The  dust  accumulations  are  preserved  and  sold  to  refining 
plants  for  remelting  and  the  recovery  of  precious  substances.  The 
health  problem  is  complicated  by  the  universal  use  of  lolowpipe 
apparatus  and  of  gas  .for  heating  purposes.  In  large  factories  the  use 
of  machinery  is  increasing,  but  chiefly  in  connection  with  the  manu- 
facture of  imitation  jewelry  and  stones. 

The  unhygienic  condition  of  many  jewelry  workshops  and  the  gen- 
eral effect  of  this  employment  on  health  were  discussed  at  some  length 
in  an  early  treatise  by  Thackrah,  from  which  is  quoted  the  following: 

The  jewelei-s'  workrooms  are  generally  crowded,  and  the  atmos- 
phere consequently  fouled  by  respiration,  animal  effluvia,  and  the 
smoke  of  lamps,  as  well  as  by  the  specific  exhalations  of  the  manu- 
facture. Its  temperature  is  generally  raised,  and  in  summer  the  heat 
is  excessive.  The  labor  is  light,  but  the  confinement  to  a  leaning 
posture,  with  the  head  nmch  depressed,  and  the  elbows  generally  fixed 
to  the  sides  of  the  trunk,  for  10,  14,  or  16  hours  a  day,  is  irksome 
and  injurious.  Intern ]ierance  is  general,  and  dram  drinking  es- 
jDecially  prevalent.  The  disorders  of  which  jewelers  principally 
complain  are  pains  and  soreness  of  tlie  chest,  .disorders  of  the  stomach 
and  livei',  ancl  plethoric  affections  of  the  head.  The.y  enter  the  em- 
ploy at  about  13  or  14  ye;irs  of  age  and  are  obliged  to  abandon  it 
generally  at  45  to  50.^^ 

Thackrah  continues  that  "  an  old  jeweler  is  seldom  to  be  found,  and 
leaving  work,  they  seem  to  leave  the  world  as  well."  That  this  rather 
unfavorable  view  regarding  the  health  conditions  in  the  jewelers' 
trade  is  not  exaggerated  is  made  evident  by  the  fairly  trustworthy 
vital  statistics  of  the  trade.  The  English  mortality  data  of  jewelers 
and  allied  occupations  for  the  three  years  ending  with  1902  include 
2,823  deaths  from  all  causes,  of  which  598,  or  21.2  per  cent,  were  from 
jDulmonaiy  tuberculosis. 

In  addition  to  a  high  mortality  from  pulmonary  tuberculosis  thei*e 
were  164  deaths  from  bronchitis  and  247  from  other  respiratory  dis- 


1  EfPficts  of  Arte,  Trados,  and  Professions  on  Health  and  Longevity,  by  C.  Turner 
Thackrali,  London,  1832,  p.  115. 
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eases,  a  total  of  1,009  deaths,  or  35.7  per  cent,  from  diseases  of  the 
kings  and  air  passages  in  the  mortality  from  aU  causes.^ 

DESCRIPTIVE  ACCOUNT  OF  THE  JEWELRY  INDUSTRY. 

The  conditions  of  employment  in  the  jewelry  industry,  with  spe- 
cial reference,  however,  to  England  and  Wales,  have  been  admirably 
described  by  Arlidge,  in  part  as  follows : 

Mere  dealers  in  jewelry  incur  no  liability  to  sickness  or  to  a  high 
mortality,  except  so  far  as  confinement  to  their  shops  and  insanitary 
surroundings  concur  to  produce  it.  On  the  other  hand,  some  special 
health  conditions  are  connected  with  the  manufacture  of  jewelry — 
of  gold,  silver,  and  precious  stones.  The  incidentals  are  close,  very 
sedentary  work,  and  with  it  a  bent  attitude  whilst  sitting;  close 
application  of  the  eyes,  much  artificial  light,  heat  from  furnaces, 
crucibles,  and  the  blowpipe,  and  acid  fumes.  The  working  Avith 
precious  stones  entails  the  minutest  attention  and  observation,  to- 
gether with  strong  visual  exertion  and  most  delicate  manipulation 
with  the  fingers  and  forceps  or  other  tools  in  use.  The  lapidary's 
wheel  is  a  source  of  dust  from  the  polishing  powders  used — for  the 
most  part  rouge,  emery,  and  diamond  dust — and,  as  we  learn  from 
Proust  (Ann.  d  Hygiene  Publique,  1878),  it  is  likewise  a  cause  of 
lead  jDoisoning  when  a  lead  cylindrical  rod  is  used  for  polishing 
cameos.  In  this  proceeding  the  cameo  is  held  against  the  revolving  ■ 
rod,  and  from  time  to  time  moistened  with  a  mixture  of  tripoli 
powder  and  vinegar,  whence  arises  a  dust  consisting  of  acetate  of 
lead.  Nitric  acid  is  largely  employed  for  dipping  and  to  brighten 
the  surface  of  jewelry,  and  where  many  persons  are  employed  in  the 
same  shop,  and  that  not  well  ventilated,  there  is  enough  nitrous  acid 
vapor  given  off  to  become  a  source  of  throat,  chest,  and  stomach  irri- 
tation. The  frequent  contact  of  the  acid  also  with  the  skin  provokes 
sores,  eczematous  eruptions,  and  cutaneous  fissures,  besides  doing 
injury  to  the  nutrition  of  the  nails.  The  leaning  position  of  jew- 
elers over  their  work  aggravates  all  the  other  unhealthy  incidents  of 
their  occupation.  The  evils  of  dust  production  attend  the  makers 
of  polished  steel  ornaments  in  a  much  higher  degree  than  lapidaries 
by  reason  of  the  larger  quantity  of  polishing  materials  needed  and 
the  constant  use  of  brushes. 

Arlidge  also  directs  attention  to  the  sedentary  character  of  the 
jewelers'  work,  its  confinement,  and  the  bent  position  long  sustained, 
aside  from  the  more  or  less  injurious  but  very  common  method  of 
artificial  lighting  and  the  heat  proceeding  from  constantly  burning 
gaslights  and  gas  jets  used  for  blowpipes  to  melt  solder  and  heat 
soldering  irons.  In  addition  there  is  the  waste  of  burnt  gases,  the 
acid  vapors,  and  last,  but  not  least,  the  dust  from  polishing  stones 
and  settings,  all  of  which,  according  to  Arlidge,  "represent  a  series 
of  health  conditions  suggestive  of  the  production  of  phthisis,  bron- 

iThe  English  data  InoUide  watch  ond  clock  makers,  makers  of  scientific  instruments, 
and  olher  more  or  loss  closely  allied  trades.  For  this  reason  the  English  statistics  are 
not  strictly  comparable  with  other  data  for  jewelers  and  are  not,  therefore,  presented 
here  in  tabular  form. 
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chitis,  anemia,  and  general  debility  with  digestive  troubles— an 
inference  borne  out  by  statistics."  He  concludes,  however,  that  there 
is  much  encouragement  in  the  favorable  aspects  of  the  industry,  in 
that  the  health-injurious  conditions  referred  to  are,  for  the  most 
part,  remediable  by  sanitary  arrangements,  "foremost  among  which 
are  ample  working  space  and  effective  ventilation."  These,  how- 
ever, are  unfortunately  frequently  wanting,  quite  generally  so  in  the 
smaller  establishments. 

MORTALITY  FROM  TUBERCULOSIS  AND  PNEUlilONIA. 

Among  the  watchmakers  and  jewelers  in  Scotland,  according  to 
the  latest  published  official  statistics,  "  the  death  rates  from  tubercu- 
losis and  pneumonia  are  not  decidedly  different  from  the  correspond- 
ing death  rates  of  all  males,"  but  the  mortality  from  bronchitis, 
Avhich  is  of  considerable  practical  importance  in  this  connection, 
could  not  be  determined.  Since  in  the  corresponding  investigations 
for  England  and  Wales  the  mortality  of  jewelers  from  all  causes 
was  fairly  normal,  it  is  rather  suggestive  that  in  a  similar  study  of 
the  mortality  of  jewelers  in  Paris  and  Switzerland  the  death  rates 
should  have  been  excessive.  The  manufacture  of  jewelry  includes, 
of  course,  quite  a  number  of  specific  employments,  carried  on  under 
wddely  vaiying  conditions,  but  no  strictly  scientific  study  has  been 
made  with  a  due  regard  to  such  variations  and  the  health-injurious 
circumstances  of  particular  employments  as  would  be  necessary  for 
the  end  in  view.^ 

MOKTALITY  OF  JEWELERS— TTNITED  STATES  REGISTEATION  AREA. 

The  mortality  of  jewelers  has  been  reported  upon  for  the  two  years 
1908  and  1909  by  the  Division  of  Vital  Statistics  of  the  United 
States  Census  Bureau,  but  no  subsequent  information  has  been  made 
public,  and  the  data  are  therefore  of  rather  limited  value.  The 
information  includes  jewelers,  clock  and  watch  repairers,  as  well  as 
gold  and  silver  workers.  According  to  the  census  report,  out  of  G8G 
deaths  of  jewelers,  including  those  in  allied  employments,  as  previ- 
ously explained,  122,  or  17.8  per  cent,  were  from  pulmonary  tubercu- 
losis. This  relatively  low  average  figure  for  all  ages  is,  however, 
materially  modified  by  reference  to  the  proportionate  mortality  ac- 
cording to  divisional  periods  of  life.  The  low  average  proportion  for 
all  ages  is  accounted  for  by  the  peculiar  age  distribution  of  jewelers, 
which,  considered  as  a  group,  includes  quite  a  large  number  of  deaths 
at  ages  45  and  over  and  a  comparatively  small  proportion  at  the 

1  Conditions  surrounding  tlie  Industry  of  Jewelry,  cloclc,  and  watcli  maljing  In  Switzer- 
land are  clearly  and  exhaustively  set  forth  in  "  EnquGte  sur  lo  Travail  il  Domicile  chcz 
les  Bljoutiers  du  Canton  do  GenSve,"  by  Dr,  Andr6  de  Maday  and  Mme,  Marlhc  Ue 
Maday-Xlentzclt,  Geneva,  1911, 
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younger  ages.  In  contrast,  for  illustration,  to  the  mortality  in  the 
printing  trades  the  proportion  of  deaths  of  jewelers  at  ages  45  and 
over  out  of  the  mortality  at  all  ages  was  65.2  per  cent  compared  with 
44  per  cent  for  printers,  lithographers,  and  pressmen,  as  derived 
from  the  same  official  American  sources.  The  details  of  the  mor- 
tality by  divisional  periods  of  life  are  shown  in  Table  38. 

Table  38.— PROPORTIONATE  MORTALITY  OF  JEWELERS  FROM  PULMONARY  TUBER- 
CULOSIS,  UNITED  STATES  REGISTRATION  AREA,  1908  AND  1909,  BY  AGE  GROUPS. 


Age  at  death. 


15  to  24  years  

25  to  34  years  

35  to  44  years  

45  to  54  years  

65  to  64  years  

65  years  and  over  

Age  unknown  

Total,  IS  years  and  over 


Deaths 
from  all 
causes. 


78 
94 
128 
142 
177 
1 


Deaths  from  pulmo- 
narjr  tuberculosis. 


Number. 


33 
31 
22 
18 
12 
6 


122 


Per  cent  of 
deaths  from 
all  causes. 


50.0 
39.7 
23.4 
14.1 
8.5 
3.4 


17.8 


It  is  here  shown  that  the  proportionate  mortality  from  pulmonary^ 
tuberculosis  at  the  younger  ages  was  quite  excessive,  having  been 
50  per  cent  at  ages  15  to  24,  and  39.7  per  cent  at  ages  25  to  34.  Com- 
pared with  that  of  printers,  lithographers,  and  pressmen,  however,  the 
proportionate  mortality  from  pulmonary  tuberculosis  was  relatively 
lower,  with  one  important  exceiDtion,  at  all  ages  over  25.  The  same 
conclusion  applies  to  nontuberculous  respiratory  diseases,  as  shown 
in  Table  39,  which,  in  the  aggregate,  account  for  8.3  per  cent  of  the 
mortality  from  all  causes  among  jewelers  against  8.8  per  cent  among 
printers,  lithographers,  and  pressmen  considered  -as  a  group.  The 
table,  in  a  general  way,  confirms  the  data  derived  from  other  sources, 
and  quite  clearly  indicates  that  the  health  conditions  in  the  jewelry 
trade  are  far  from  satisfactory. 

Tarle  39.— PROPORTIONATE  MORTALITY  OF  JEWELERS  J-ROM  NONTUBERCULOUS 
RESPIRATORY  DISEASES,  UNITED  STATES  REGISTRATION  AREA,  1908  AND  1909.  ■ 


Cause  of  death. 


Deaths  from  nontubor- 
culous  respiratory 
diseases. 


Number. 


Per  cent  of 
deaths  from 
all  causes. 
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MORTALITY  OP  JEWELERS-INDUSTRIAL  INSURANCE  EXPERIENCE. 

The  mortality  of  jewelers  in  the  industrial  insurance  experience 
ot  the  Prudential  Insurance  Co.  of  America  includes  812  deaths  from 
all  causes,  of  which  238,  or  29.3  per  cent,  were  from  pulmonary 
tuberculosis.  Of  the  mortality  of  jewelers  from  other  respiratory 
chseases,  61  were  from  pneumonia,  5  from  asthma,  10  from  bronchi- 
tis, and  r  from  other  respiratory  diseases.  The  deaths  from  pul- 
monary tuberculosis  and  nontuberculous  respiratory  diseases  com- 
bined show  that  39.5  per  cent  of  the  mortality  of  jewelers  was  from 
diseases  of  the  lungs  and  air  passages.  The  excess  in  the  mortality 
from  pulmonary  tuberculosis  among  jewelers  is  very  clearly  brought 
out  m  Table  40,  wliich  shows  the  proportionate  mortality  from  this 
disease  by  divisional  periods  of  life. 

Table  40.-PROPORTIONATE  MORTALITY  PROM  PTJLMONARY  TUBERCULOSIS  AMONG 
JEWELERS,  INDUSTRIAL  EXPERIENCE  OF  PRUDENTIAL  CO.,  IS97  TO  19U  COMP  \RED 
WITH  THAT  OF  ALL  MALES  IN  UNITED  STATES  REGISTRATION  AREA.'  1900  TO  1913 
BY  AGE  GROUPS.  '  ' 


Age  at  death. 


15  to  24  years  

25  to  34  years  

35  to  44  years  

45  to  54  years  

55  to  64  years  

65  years  and  over  

Total,  15  years  and  over. 


Deaths  of  jewelers, 
1X97  to  1914,  from— 

Per  cent  of  deaths  from 
pulmonary  tubercu- 
losis among — 

All  causes. 

Pulmonary 
tuljeroulo- 
sis. 

Jewelers. 

Males  in 
registration 
area, 1900 
to  1913. 

110 
144 
106 
132 
144 
176, 

50 
84 
48 
2S 
16 
6 

50.9 
58.3 
45.3 
21.2 

Ii.i 

3.4 

27.0 
30.5 
23.4 
14.7 
7.9 
2.8 

812 

23S 

29.3 

13.9 

GENERAL  CONCLUSIONS. 


The  preceding  observations  and  statistical  data  confirm  the  conclu- 
sion that  jewelers  as  a  class  are  subject  to  a  decidedly  excessive  mor- 
tality from  pulmonary  tuberculosis  at  ages  under  45,  but  particularly 
so  at  ages  15  to  34,  inclusive.  There  can  be  no  reasonable  question  of 
doubt  but  that  this  excess  is,  in  a  large  measure,  the  direct  result  of 
health-injurious  circumstances  connected  with  the  employment. 

THE  PRINTING  TRADES. 

The  printing  and  allied  trades  give  employment  to  a  large  number 
of  men  and  women,  including  a  considerable  proportion  of  .young 
persons.  The  printing  trades  have  undergone  material  changes  in 
methods  of  composition,  use  of  machinery,  etc.  To  an  increasing 
extent  composition  is  done  by  machines,  which  are,  strictly  speak- 
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in^  type-casting  machines,  operated  in  quite  a  different  manner 
from  the  old-time  process  of  setting  type  by  hand.  The  best  known 
of  these  typesetting  machines  are  the  Mergenthaler  linotype  and 
the  Lanston  monotype,  both  of  which  are  extensively  used  throughout 
the  countr3\ 

LINOTYPE  AND  MONOTYPE  OPEKATION. 

As  observed  by  Mr.  Charles  C.  Dominge,  insurance  engineer,  in  an 
article  on  the  "  Processes  and  hazards  of  printing,"  including  stereo- 
typing, electrotyping,  etc.,  in  the  Weekly  Undei-vrriter,  August  5, 
1911— • 

In  the  case  of  small  job  work,  small  newspapers,  pamphlets,  and 
certain  books  the  printing  is  done  direct  from  the  type,  which  is 
locked  tightly  in  metal  chases  and  securely  fastened  in  the  proper 
place  in  the  press. 

Most  of  the  modern  newspaper  composition,  however,  is  done  by 
means  of  linotype  and  monotype  machines,  the  former  of  which  is 
described  by  Mr.  Dommge  in  part  as  follows : 

These  machines  derive  their  name  from  the  fact  that  they  set  up 
one  continuous  line  of  type.  The  machine  is  operated  by  means  of 
a  keyboard  and  resembles  somewhat  a  huge  typewriter.  When  the 
operator  strikes  a  letter  on  the  keyboard  the  matrices  (br  ass  slugs 
on  which  is  an  impression  of  the  desired  character)  fall  down  through 
a  channel  until  a  line  is  made  up.  Metal  followers  push  the  line 
across  until  it  is  dropped  in  front  of  a  pot  of  hot  type  metal,  where 
a  chamber  is  formed  around  it,  of  which  the  brass  matrix  or  type 
impression  makes  up  one  side.  A  plunger  connected  with  the  metal 
pot  ejects  a  charge  of  metal  into  the  chamber  under  pressure,  and 
this  metal,  coming  into  contact  with  matrices,  causes  a  line  to  be 
cast.  This  "  line  of  type  "  is  then  pushed  otf  to  one  side,  to  be  fol- 
lowed by  other  "  lines  of  type,"  and  the  matrices  are  automatically 
conveyed  and  distributed  to  tlieir  respective  tubes  ready  to  be  called 
upon  again. 

The  same  writer  points  out  as  regards  the  monotype  machines 
that— 

The  monotype  is  perhaps  more  marvelous  in  its  operations  than 
the  linotype.  The  operator  takes  the  copy  and  proceeds  to  write  it . 
out  on  a  machine  somewhat  like  a  typewriter,  except  that  the  result 
is  a  long  strip  of  paper  with  innumerable  perforations  thereon. 
There  are  two  perforations  for  each  character,  arranged  in  a  series 
of  combinations,  the  purpose  of  which  will  be  explained  later  on. 
When  the  operator  has  written  out  the  "  story  "  upon  the  strip  this 
paper  is  placed  in  position  on  the  casting  machine.  As  the  strip 
moves  automatically  through  the  machine  two  perforations  are  al- 
ways brought  into  po.sition  simultaneously  over  a  pair  of  "lugs," 
which  are  forced  through  the  perforations  at  once  by  means  of  com- 
pressed air.  Tliese  lugs  govern  the  lateral  direction  of  a  matrix 
containing  226  characters,  which  moves  laterally  in  two  directions 
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Tmtil  Stopped  by  the  lugs.  Hence  the  necessity  for  the  different 
conjbjna  ions  '  in  the  perforations  mentioned  aLve.  MoUen  t^p 
metal  is  then  forced  against  the  matrix  and  a  type  is  cast— not  a 
me,  as  is  the  case  with  the  linotype,  but  a  single  type.  Th L  wholS 
process  of  casting  takes  about  as  long  as  it  takes  the  averagrtvpe- 
ti^  moi^^'  instrument,  so  rapid  is  the  aftioi'of 

OCCITPATIONAL  HAZARDS  OF  THE  PRINTING  TRADE. 

The  occupational  hazards  of  printing  are  chiefly  in  connection  with 
the  inhalation  of  a  more  or  less  badly  contaminated  atmosphere 
The  dust  factor,  while  frequently  serious,  is,  as  a  rule,  of  secondary 
importance  to  other  unhygienic  circumstances  of  the  trade.  As 
regards  the  operation  of  the  linotyi>e  and  monotype  machines  it  is 
stated  by  Dominge  that — 

The  only  hazard  in  connection  with  these  machines  is  the  lead 
pot,  holding  about  1  quart  of  molten  lead,  which  is  usually  heated  by 
gas.  If  the  gas  connection  is  made  of  rigid  iron  pipe  instead  of 
rubber  tube,  as  formerly,  the  hazard  is  only  moderate.  In  large 
shops  these  lead  pots  are  now  heated  by  electricity,  and  if  approved 
by  the  underwriters  this  is  the  best  arrangement  " 

There  is  no  reference  here  to  the  dust  factor  which,  of  course,  as  a 
fire  hazard  is  of  distinctly  secondary,  if  any,  importance. 

SANITARY  AND  MEDICAI  CONSIDERATIONS. 

The  emplojmient  of  printers  differs  in  many  essentials  from  most 
of  the  other  occupations  considered  in  this  discussion,  since  it  is 
homogeneous  and  w^ell  defined  and  common  throughout  tlie  country. 
While  in  many  of  the  modern  printing  establisliments  the  conditions 
favoring  health  and  life,  with  special  reference  to  ventilation  and 
light,  are  probably  satisfactory,  in  the  smaller  workshops  the  sani- 
tary conditions,  as  a  rule,  are  decidedly  to  the  contrary,  and  predis- 
pose to  tuberculosis.  Thackrah  in  1832  called  attention  to  the 
diseases  of  printers,  and  in  his  opinion  "  few  appear  to  enjoy  full 
health."  Pulmonary  tuberculosis,  according  to  this  writer,  was  fre- 
quent, but  was  apparently  caused  rather  by  the  confinement  or  indoor 
employment  than  by  direct  injury  to  the  respiratory  organs.  The 
trade  is  one  which  has  received  a  considerable  amount  of  atten- 
tion because  of  its  recognized  unhygienic  features,  and,  in  addition 
to  the  general  data  upon  this  subject,  the  mortality  experience  of 
various  typographic  associations  has  been  carefully  investigated. 
It  is  suggested  by  Oliver  that  "Printing  houses  should  be  so  con- 
structed that  free  currents  of  air  can  get  to  them,  and  not,  as  is  so 
frequently  the  case,  shut  in  by  other  buildings." 
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But  such  construction  is  even  to-day  the  exception  rather  than  the 
rule  Considering  that,  as  a  class,  printers  probably  rank  above  the 
average  mechanics  in  intelligence  and  earnings,  it  is  difficult  to  un- 
derstand why  they  should  so  persistently  in  the  past  have  neglected 
the  important  problem  of  workshop  hygiene.  The  successful  effort 
to  secure  to  the  members  of  the  craft  in  illness  or  old  age  a  home 
in  the  mountain  region  of  the  West  emphasizes  what  could  be  done 
by  concentrated  effort  in  other  and  even  more  important  directions. 
In  the  historical  sketch  of  the  Union  Printers'  Home,  at  Colorado 
Springs,  it  is,  in  fact,  pointed  out  that  the  place  was  selected  for 
the  location  of  the  home  primarily  because  of  the  special  liability 
of  printers  to  all  forms  of  lung  and  throat  diseases,  and  in  explana- 
tion of  the  subsequent  necessity  for  a  hospital  annex  the  statement 
is  repeated  that  "  consumption  is  one  of  the  diseases  to  Avhich  the 
printer  is  especially  liable." 

ENGLISH  AND  AMERICAN  MORTALITY  STATISTICS, 

Tatham,  in  commenting  upon  the  excessive  mortality  of  printers, 
as  disclosed  by  an  analysis  of  the  English  mortality  data,  remarks 
that  "  like  bookbinders,  printers  die  very  rapidly  from  phthisis,  and 
probably  for  a  similar  reason,  namely,  because  of  the  excessively 
unhealthful  conditions  under  which  their  work  is  carried  on."  ^ 
Tatham  calls  attention,  however,  to  the  decline  in  the  mortality  of 
printers,  due  among  other  causes  to  the  decrease  in  the  deaths  from 
lead  poisoning,  which  had  fallen  to  one-half  of  the  earlier  figure. 
The  frequency  of  phthisis  among  English  printers  had  decreased 
during  the  decade  by  one-sixth  of  the  former  rate. 

In  the  occupation  mortality  statistics  of  the  Twelfth  Census, 
printers  are  grouped  with  compositors  and  pressmen,  which  is  to  be 
regretted  since  there  are  certain  important  differences  in  the  disease 
liability  of  these  allied  employments  which  are  sufficiently  distinct 
to  warrant  separate  consideration,  at  least  in  the  case  of  pressmen, 
although  the  number  of  the  latter  is  comparatively  small.  The  total 
number  of  persons  included  in  this  group  in  the  registration  States, 
aged  15  or  over,  according  to  the  census,  was  54,374,  but  of  this  num- 
ber only  818,  or  1.5  per  cent,  had  attained  to  the  age  of  G5  or  over.^ 
This  rather  surprising  result  is  confirmed  by  the  statistics  of  the 
New  Jersey  Bureau  of  Labor  for  1891,  according  to  which  out  of  4G2 
printers  only  2  had  attained  to  the  age  of  60  or  over.  The  census 
mortality  statistics  of  this  group  of  printers,  or  as  stated,  composi- 
tors, printers,  and  pressmen,  are  of  some  value  though  not  entirely 
conclusive  on  account  of  probable  defects  in  the  census  enumeration. 


1  Dangerous  Trades,  by  Thomas  Oliver,  London,  1002,  p.  151. 

« Report  of  the  Bureau  of  the  Census  on  Vital  Statistics,  1000,  p.  cclxsxli.  There  has 
been  no  subsequent  census  report  giving  comparable  data. 
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[Sourco:  Report  of  the  Bureau  of  the  Census  on  Vital  Statistics,  1900.] 


Age  at  death. 

Death  rate  per  1,000  among— 

Compositors 
printers,  and 
pressmen. 

The  manufac- 
turing and  me- 
chanical class. 

The  mcrcanlile 
and  Irai'lne 
class. 

15  to  21  years  

4.43 

2.)  to  '('1  vears    

5. 05 

2.00 

45  to  01  jx"ars. ..   

12.29 

8.35 
20.16 

ri.T2 

fi5  vears  and  over .   

20.01 

19,91 

lOS.  80 

105. 43 

93.79 

.   ^  o   ^        ^.^^^^^  xciu^      piiiiiertj  at  ages  io  to  iJ4 

IS  o.Oo  per  1,000,  compared  with  4.i3  for  men  in  the  mechanical  and 
manufacturing  class,  and  only  2.60  for  the  mercantile  and  trad- 
ing class.  At  ages  25  to  M  the  rate  is  12.29  for  printers,  but  only 
8.35  and  6.72,  respectively,  for  the  other  two  selected  groups  of  occu- 
pations. At  ages  45  and  over  the  differences  in  the  mortality  of 
printers  compared  with  that  in  other  occupations  are  very  slight,  due 
in  all  probability  to  the  fact  that  on  the  one  hand  most  of  tho^e  at  all 
liable  to  tuberculosis  had  died  and  that  on  the  other  many  of  the 
impaired  in  health  had  left  the  trade.  In  addition  there  is' also  the 
factor  of  a  possible  defect  in  the  census  enumeration. 

EXPERIENCE  OF  THE  XNTEENATIONAL  TTPOGKAPHICAl  TTHION. 

At  the  forty-sixth  session  of  the  International  Typographical 
Union,  held  at  Milwaukee,  Wis.,  in  1900,  a  statistical  summary  was 
submitted  showing  that  out  of  419  deaths  of  printers  during  the  pre- 
ceding year,  192,  or  45.8  per  cent,  had  been  deaths  from  diseases  of 
the  lungs  or  air  passage^s,  including  under  this  term  bronchitis, 
astluna,  pulmonary  tuberculosis,  pneumonia,  and  all  other  respira- 
tory diseases.  Of  the  411  printers  whose  ages  at  death  were  known, 
44,  or  10.7  per  cent,  died  at  the  age  of  65  or  over,  while  the  average 
age  at  death  was  only  41.25  years,  compared  with  52.2  years  for  all 
males  aged  15  or  over  in  the  registration  area  of  the  United  States 
in  1900. 

Kober,  in  his  article  on  "  Industrial  hygiene,"  in  Bulletin  No.  75  of 
the  Bureau  of  Labor  Statistics,  ref  era  bi-iefly  to  printers,  type  founders, 
and  typesetters,  quoting  Sommerfeld  to  the  clfect  "  that  among  38 
occupations  tabulated  by  him  printere  occupied  the  fifth  rank  hi  the 
number  of  deaths  from  tuberculosis."  It  is  to  be  assumed,  of  course, 
that  this  has  reference  to  the  death  rate  and  not  merely  to  the  number 
of  deaths  without  reference  to  the  exposed  risk.  Kober  also  quoles 
Albrecht  in  the  statement  that  "  the  statistics  of  the  Berlin  Sick 
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Benefit  Insurance  Fund,  covering  a  period  of  33  years,  show  that 
.18.13  per  cent  of  the  deaths  among  printers  are  caused  by  consump- 
tion."   He  observes  in  this  connection  that — 


has  been  found  to  contain  traces  of  lead,  arsenic,  and  antimony. 
Special  attention  should  be  paid  to  proper  ventilation,  and  particu- 
larly to  the  collection  and  removal  of  dust  from  the  type  cases.  One 
oTiun  of  this  dust  has  been  found  to  contain  57.7  mg.  of  lead,  1S6.S 
mg.  of  antimony,  and  traces  of  arsenic.^  Strasser  has  suggested  a 
type  case  with  perforated  tin  bottom,  which  is  placed  within  another 
case,  so  as  to  facilitate  the  collection  and  proper  disposition  of  this 
injurious  form  of  dust. 

The  results  of  an  extended  investigation  into  the  sanitary  condi- 
tions of  the  printing  trade,  as  prepared  by  Mr.  George  A.  Stevens, 
were  published  in  the  report  of  the  New  York  State  Bureau  of  T.fibor 
Statistics  for  1906.  This  investigation  included  the  entire  mortality 
of  the  International  Typographical  Union  for  the  five  years  ending 
with  1905,  or  2,498  deaths,  representing  a  mean  death  rate  of  12.63  per 
1,000.  The  rate  was  highest  among  the  printers  of  New  York  City, 
or  16.32  per  1,000,  and  lowest  in  Chicago,  or  10.12  per  1,000.  The 
average  age  at  death  for  all  printers  was  not  quite  45  years.  The 
disease  most  frequent  and  severe  among  compositors  was  found  to 
be  tuberculosis  of  the  lungs.  The  average  age  at  death  of  composi- 
tors dying  from  tuberculosis  was  only  36.33  years.  Out  of  2,498 
deaths  from  all  causes,  660,  cr  26.4  per  cent,  were  from  tuberculosis, 
equivalent  to  an  annual  mean  death  rate  of  3.34  per  1,000.  Pneu- 
monia caused  258  deaths,  or  10.3  per  cent  of  the  deaths  from  all 
causes,  equivalent  to  an  annual  mean  death  rate  of  1.3  per  1,000. 
In  commenting  upon  the  high  degi-ee  of  frequency  of  pulmonary 
tuberculosis  the  report  points  out  that  "  scarcely  any  other  occupa- 
tion furnishes  so  large  a  quota  of  victims  from  consumption.  The 
domestic  life  of  printers  is  parallel  to  that  of  other  artisans  in  equal 
financial  circumstances.  They  are  fairly  compensated  for  their 
labor,  thus  enabling  them  to  have  homes  as  healthful  as  those  pro- 
cured by  the  best-paid  workmen  in  any  community.  Neither  can  it 
be  said  that  compositors  are  ill-nourished  and,  therefore,  rendered 
more  susceptible  to  the  tubercle  bacilli.  The  determining  cause  of 
their  susceptibility  to  the  harmful  process  of  the  great  white  plague 
lies  in  a  different  direction— neglect  of  sanitary  precautious  in  com- 
posing rooms."  ^ 

Of  the  mortality  at  known  ages,  from  all  causes,  18.9  per  cent  were 
deaths  at  60  years  of  age  and  over.   Of  the  464  deaths  in  this  group, 


1^  nojsahogyl,  Arohlv.  fiir  Ilygieno,  Munich  and  Leipzig,  vol.  3,  p.  522. 

=  Reijort  of  the  New  York  State  Bureau  o£  Labor  Stutlstics,  1906,  pp.  cxxl  and  cxxil. 
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321  occurred  between  the  ages  of  GO  and  69,  122  between  70  and  79 
19  between  80  and  89, 1  at  ago  90,  and  1  at  age  96.i  ' 

COMPARATIVE  VITAL  STATISTICS  OF  COMPOSITORS  IN  THE  STATE  OF 

NEW  YORK. 

The  statistics  by  Stevens  indicate  a  rather  wide  variation  in  the 
incidence  of  puhnonary  and  respiratory  diseases  among  printers 
according  to  locahties,  as  shown  by  Table  42. 

Table  42.-ANNUAL  DEATH  RATE  PER  1,000  FROM  PRINCIPAL  CA.TJSES  AND  ATT 
Sirxo'l^of ''''  ^^^^OS^'^O^S  IN  CERTAIN  LOCAUTIES,  E^R  ^IVE  YEaS 

[Source:  Twenty-fourth  Annual  Report  of  the  New  York  State  Bureau  of  Labor  Statistics,  1906.1 


Locality. 


New  York  City  

other  New  York  State  

Total  New  York  State  

Chicago.  Ill  

Philadelphia,  Pa  

All  other  Umtcd  Stales  

Total  United  Stales  

London,  England   


Death  rate  per  1,000. 


Tuher- 
culosis 
of  lungs 
and  other 
respira- 
tory or- 
gans. 


3.82 
2.54 
3.48 
2.42 
3.65 
3.38 
3.34 
3.69 


Pneti- 
monia. 

Diseases 
of  ner- 
vous sys- 
tem. 

Diseases 
of  genito- 
urinary 
system. 

Diseases 
of  the 
heart. 

Diseases 
of  diges- 
tive sys- 
tem. 

Acci- 
dents 
and  in- 
juries. 

2.42 

1.91 

1.63 

1.37 

0.99 

0.89 

.97 

1.49 

.70 

■  1.67 

.97 

.61 

2.03 

1.80 

1.38 

1.45 

.98 

.82 

1.57 

1.04 

.98 

1.44 

.45 

.72 

.70 

2.26 

.70 

1.39 

.52 

1.07 

1.33 

1.02 

1.37 

.74 

'.60 

1.30 

1.44 

1.08 

1.39 

.78 

.64 

.67 

1.16 

.51 

1.97 

.51 

.19 

All 
causes. 


16.32 
11.14 
14.94 
10. 12 
12.35 
12.20 
12.63 
12. 19 


EXCESSIVE  FREQTJEITCT  OF  PTTLMONARY  TXTBERCTJLOSIS. 

The  corresponding  proportionate  mortality  from  pulmonary  tu- 
berculosis and  other  respiratory  diseases  among  compositors  varied 
from  30.2  per  cent  for  London,  England,  to  26.4  per  cent  for  printers 
in  large  cities  of  the  United  States,  in  contrast  to  a  noi-mal  average 
of  approximately  15  per  cent  for  adult  men  and  women  in  the  ter- 
ritory under  consideration. 

As  subsequently  to  be  shown,  there  are  reasons  for  believing  that 
printers  are  physically  below  the  average  of  men  employed  in  other 
gainful  occupations  and  that  occupational  selection  has  some  bearing 

1  A  most  important  investigation  of  the  health  of  printers  Is  a  recent  bulletin  (No.  209) 
of  the  U.  S.  Bureau  of  Labor  Statistics  (1917),  by  Dr.  Alice  Ilamilton  and  Mr.  Charles 
H.  VerriU.  This  investigation  includes  a  concise  description  of  printing  plants,  observa- 
tions on  the  effects  of  lead  fumes  and  other  poisons,  descriptive  accounts  of  modern 
methods  of  printing  by  means  of  linotype  and  monotype  machines,  extended  observations 
on  the  health  of  printers  in  the  United  States  and  foreign  countries,  observations  on  the 
health  conditions  of  men  entering  the  industry  and  the  health  campaign  of  the  Intor- 
nntlonal  Typographical  Union.  Appendixes  describe  a  proposed  scheme  for  the  inspection 
of  composing  rooms  In  the  District  of  Columbia,  precautions  for  printers  published  by 
the  Massachusetts  General  Ilospital,  and  hygienic  regulations  for  printing  aud  t.vpp- 
casting  establishments  published  by  the  Department  of  Labor  of  the  State  of  New  York. 
The  report  is  a  model  of  impartiality  and  scientific  conclusiveness,  subject,  of  course,  to 
the  limitations  of  scientific  research  inherent  in  all  investigations  of  this  kind. 
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upon  the  excessive  mortality  from  tuberculosis  in  the  printing  and 
allied  trades,  aside  from  the  special  hazard  of  dust  and  fume  ex- 
posure. 

The  statistical  data  of  the  mortality  rate  among  printers  for  the 
United  States  are  fully  confirmed  by  the  corresponding  statistics  for 
German  printers  which  were  published  in  a  small  treatise  on  the 
hygiene  of  the  printing  trade  by  Dr.  Lewitt,  of  Berlin,  in  1899. 
According  to  this  authority,  out  of  1,390  recorded  deaths  of  print- 
ei's,  798,  or  nearly  61  per  cent,  were  from  diseases  of  the  lungs  and  air 
passages,  including  630  deaths  from  pulmonary  tuberculosis.  Of 
the  total  number,  213,  or  17.5  per  cent  of  the  mortality  at  known  ages, 
had  attained  to  the  age  of  CO  or  over.  The  suggestions  made  by 
this  -writer  regarding  the  prevention  of  tuberculosis  and  other  diseases 
in  the  printing  trade  are  eminently  practical  and  feasible  in  most 
of  the  workshops  in  which  printers  are  employed. 

SANITAET  CONTEOL  OF  THE  PEIITTIITG  HfDUSTEY  ITT  GEEMANY. 

The  regulations  of  the  Federal  Council  of  the  GeiTnan  Empire 
with  reference  to  the  control  of  sanitary  conditions  in  the  printing 
industry,  put  into  effect  July  31,  1897,  are  reprinted  in  Bulletin  No. 
75  of  the  United  States  Bui-eau  of  Labor  Statistics,  and  these  regida- 
tions  as  amended  in  1907  and  in  1908  are  reprinted  in  Bulletin  No. 
209.  The  corresponding  regulations  issued  by  the  Austrian  Depart- 
ment of  Coimnerce  have  been  reprinted  in  a  special  bulletin  (No.  76) 
on  European  Eegulations  for  Prevention  of  Occupational  Diseases, 
published  by  the  New  York  State  Department  of  Labor,  Albany,. 
March,  1916. 

DUST  HAZAEDS  IN  THE  PRINTING  INDUSTEY  IN  OHIO. 

The  investigations  by  Hayhurst  vrith  special  reference  to  the 
State  of  Ohio  for  the  year  1915  include  26  establisliments,  in  12  of 
which,  however,  printing  was  a  more  or  less  auxiliary  feature.  One 
of  the  practical  difficulties  of  separating  specific  processes  in  the 
printing  trade  is  that  they,  are  usually  all  carried  on  more  or  less  in 
common.  According  to  Hayhurst — 

Dust  was  a  fair  hazard  in  10  places,  bad  in  1,  and  negligible  in  the 
reinaming.  Quarters  were  kept  clean  in  14,  fairly  so  in  9,  and  not 
so  m  3.  Dry  sweeping  and  dusting  of  fonts  with  an  air  blast  are 
pernicious.  Cold  and  dampness,  due  to  inefficient  heating,  were  found 
to  exist  in  4_places.  Light  was  good  in  17  places,  fair  in  4,  and  poor 
m  the  remaining  5  General  room  ventilation  was  only  fair  in  10 
p  aces  and  bad  m  7  more.  Fatigue  seemed  a  negligible  factor  in  8 
places,  fair  in  10,  and  bad  in  the  remaining  8,  due,  principally,  to 
hurrying  piecework,  monotony,  constant  standing,  strain,  chairs 
and  stools  without  backs,  faulty  postures,  and  in  some  cases  jarring 
10G811"— 18— Bull.  231  9 
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processes  and  loud  noises.  Eyestrain  and  myopia  arc  special  hazards 
ot  the  pnnters,  and  every  such  worker  should  be  assured  of  the  con- 
dition ot  his  eyes  for  such  work. 

The  chief  complaints  of  the  employees  were  with  reference  to  poor 
ventilation,  fumes,  typesetting  dust,  risk  of  lead  poisoning,  and 
worlviug  with  fellow  workers  infected  with  tuberculosis. 

Regarding  typesetting  machines  and  the  special  hazard  in  connec- 
tion with  linotyping,  monotyping,  stereotyping,  etc.,  Hayhurst,  on 
the  basis  of  pereonal  investigation,  writes  as  follows : 

This  class  of  procedure  includes  all  processes  in  which  type  metal  is 
melted  and  used,  such  as  linotyping,  monotyping,  and  stereotyping. 
(Electrotypmg  is  practically  identical  with  electroplating.)  These 
are  here  reported  upon  as  the  result  of  our  investigation  in  15  plants. 
The  total  wage  earners  so  employed  was  361,  of  whom  348  were  males 
find  13  were  females.  Seven  of  the  places  were  union  shops.  The 
general  attitude  toward  employees  was  good  in  12  places,  and  at 
least  fair  in  the  remaining.  The  workers  Avere  of  intelligent  type  in 
all  places,  except  here  and  there  a  few  non-English  speaking  laborers. 
Eetention  of  workers  was  good  in  12  places,  fair  in  1,  and  not  so  in  2. 
Health  appliances,  such  as  hoods  and  stacks  over  metal  pots,  furnaces, 
and  burners,  were  good  in  5  places,  fair  in  2,  and  absent  in  the  balance! 

.  The  dust  factor  in  connection  with  these  occupations  was  considered 
of  relatively  small  importance;  the  chief  conditions  detrimental  to 
health  were  the  escape  of  gases  and  fumes  from  the  hot  processes, 
and  the  absence  of  air  agitators  and  means  of  effective  ventilation. 
Fatigue  was  not  found  to  be  a  particular  hazard  in  any  one  of  the 
working  places  examined.  Industrial  poisoning  was  found  to  be  a 
considerable  hazard  in  7  of  the  work  places  examined  and  a  fair 
hazard  in  4  others,  due  chiefly  to  the  absence  of  hoods  and  vent  pipes 
over  metal  pots,  especially  over  gas  burners  and  furnaces.^ 

The  actual  printing  process  or  pressroom  work  was  investigated  by 
Hayhurst  in  13  plants  employing  392  wage  earners,  including  32 
females.  Health  appliances,  consisting  of  hoods  and  flues  for  draw- 
ing off  escaping  gas  fumes  in  drying  freshly  printed  work,  were 
present  in  only  2  places.  A  slight  amount  of  dust  was  observed 
in  the  air  in  the  majority  of  places,  but  no  strictly  scientific  investi- 
gations were  made  with  reference  to  the  exact  degree  of  atmospheric 
pollution. 

OCCUPATIONAl  DISEASES  OF  PEINTERS. 

Occupational  diseases  amon'g  employees  of  printing  plants  have 
not  been  made  the  subject  of  a  thoroughly  qualified  and  strictly  scien- 

1  See  In  this  connection  Special  Bulletin  No.  82  of  the  New  York  State  Department  of 
Labor  on  "Hoods  for  Removing  Dust,  Fumes,  and  Gases,"  prepared  by  the  division  of 
industrial  hygiene,  Albany.  May,  1917.  See  also  Public  Ilpallh  Bulletin  No.  S1.  Wash- 
ington, 1917,  on  "  The  Effect  of  Gus-healeU  Appliances  Upon  the  Air  of  Work  Shops," 
by  Charles  Welssman. 
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tific  investigation.^  Exact  ijifonnation,  however,  is  gradually  in- 
creasing, and  among  other  recent  investigations  is  one  by  Strumpf 
and  Zabel,  with  reference  to  the  physical  condition  of  a  large  num- 
ber of  typesetters  era]oloyed  in  Strassburg,  Germany.  According  to 
the  Journal  of  the  American  Medical  Association  of  December  3, 
1910— 

One  thing  which  impressed  them  was  the  rarity  of  typical  cases  of 
lead  poisoinng.  They  observed,  however,  with  great  frequency,  a 
clinical  syndrome  characterized  by  a  fatigued  expression,  nervous- 
ness, irritability,  insomnia,  exhaustion  especially  in  the  morning 
hours,  vertigo,  headache,  particularly  in  the  frontal  and  occipital 
regions,  general  or  local  muscular  pains,  neuralgic  pnins  in  the  ex- 
tremities, nausea  and  vomiting,  and  constipation.  Mild,  moderately 
severe,  and  severe  cases  were  encountered.  The  authors  find  evi- 
dence in  the  literature  that  this  symptom-complex  has  been  looked  on 
as  a  manifestation  of  chronic  lead  poisoning.  The  patients  showed 
no  elevation  of  blood  pressure,  which,  as  Krehl  has  shown,  is  so 
common  in  iDlumbism  fi'om  spasm  of  the  arterial  walls ;  the  erythro- 
cytes had  no  basophilic  granules;  and  leucocytosis  was  lacking. 
Nor  did  the  urine  show  traces  of  albiunin  or  bile.  On  the  contrary, 
the  red  count  was  almost  or  quite  normal  even  in  the  severe  cases 
with  an  absence  of  basophilic  granules  and  there  was  leucopenia 
with  eosinophilia  between  10  and  25  per  cent.  (Typesetters  without 
symptoms  possessed  as  high  as  9  per  cent  eosinophiles.^)  The  urine 
was  normal  and  likewise  the  blood  pressure. 

Since  the  facts  observed  suggested  no  connection  with  lead  poison- 
ing, further  research  led  to  the  conclusion  that  the  employees  affected 
had  been  suffering  from  chronic  antimony  poisoning,  subsequently 
confirmed  by  further  investigations.  As  pointed  out  in  the  editorial 
of  the  Journal  of  the  American  Medical  Association — • 

Thus  a  new  danger  to  typesetters  working  with  antimonial  com- 
pounds is  brought  to  light  and  a  distinct  contribution  added  to  the 
growing  subject  of  occupational  diseases. 

CAUSES  OF  EXCESSIVE  FREQUENCY  OF  PULMONARY  TUBERCULOSIS. 

Ajnong  American  printers,  using  the  term  in  a  broad  and  com- 
prehensive sense,  the  health  conditions  have  been  reported  upon  by 
Dr.  James  Alexander  Miller,  of  New  York,  in  a  paper  read  before 

1  A  fairly  extensive  analysis  of  the  available  mortality  data  of  printers  is  included  in 
the  iHillctin  (No.  209)  of  the  U.  S.  Bureau  of  Labor  Statistics  (1917)  on  the  Hygiene  of 
tlic  Prmtuig  Trades,  by  Hamilton  and  Verrill.  To  Ije  entirely  conclusive,  however,  a 
much  more  specialized  tachnical  analysis  of  the  statistical  material  is  required,  with  a 
duo  regard  to  the  strictly  medical  aspects  of  a  problem  of  exceptional  technical  com- 
plexity. A  really  conclusive  investigation  should  include  a  sufficient  number  of  physical 
examinations  of  printers  with  a  duo  regard  to  the  length  of  trade  life  and  the  vilrious 
special  occupations  followed  in  the  printing  trade  from  the  beginning  of  the  apprentice- 
ship to  the  attainment  of  permanency  in  the  branch  of  the  industry  selected  as  a  ner- 
mancnt  means  of  gaining  a  livelihood. 

-  Eoslnophile :  In  bacteriology  and  histology,  applied  to  microbes  or  histologic  ele- 
ments showing  a  peculiar  affinity  for  eosin  stain. 
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the  Sixth  International  Congress  on  Tuberculosis  in  1908.  A  sum- 
mary of  his  more  important  findings  follows:^ 

oJh  "^fl  T''^  the  investigation  was  not  only  to  determine  llie 
extent  of  v.lmonary  tuberculosis  but  all  other  diseases  were  con- 
sidered both  m  the  history  and  the  physical  examination.  It  was 
found  that  almost  all  the  men  were  young,  native-born  Americans 
earning  good  wages  and  living  under  good  conditions;  the  maiority 
ol  them  used  alcohol  and  tobacco;  20  per  cent  of  all  used  tliem  in 
excess,  and  about  20  per  cent  were  total  abstainers.  One  hundred 
and  twenty-four  complained  of  unfavorable  conditions  in  the  shop 
desi^ated  as  follows:  Poor  ventilation,  49;  metal  fumes  from  un- 
piped  machines,  27  ;  insanitary  water-closets,  19;  insufficient  number 
or  absence  of  cuspidors,  14;  dirty  walls  and  ceihngs,  8;  metal  dust, 
5 ;  overcrowded  rooms,  7 ;  poor  light,  5.  The  medical  history  and  ex- 
amination showed  that  catarrh  of  the  upper  air  passages  was  fre- 
quent, also  dry  pleurisy,  bronchitis,  and  pulmonary  tuberculosis. 
1  ulmonary  tuberculosis  was  present  in  34  cases  or  17  per  cent  of  the 
whole  number.  Dr.  Miller  concluded  that  pulmonary  tuberculosis  is 
prevalent  among  printers  and  is  largely  due  (1)  to  unfavorable 
shop  conditions,  especially  poor  ventilation,  overcrowding,  dust  and 
dirt,  promiscuous  spitting,  and  poor  lighting;  (2)  to  the  irregular 
habits  of  the  printers,  especially  alcoholism,  careless  habits  of  eating, 
needless  exposure  to  drafts,  and  insufficient  outdoor  exercise.^ 

SANITARY  CONDITIONS  IN  GOVERNMENT  PRINTING  AND  ENGRAVING. 

A  somewhat,  similar  investigation  concerning  4,000  persons  em- 
ployed in  connection  with  Government  printing  and  engraving  was 
reported  upon  by  Dr.  B.  S.  Warren,  of  the  United  States  Public 
Health  Service,  at  the  ninth  annual  meeting  of  the  National  Associa- 
tion for  the  Study  and  Prevention  of  Tuberculosis,  Washington, 
1913.    In  part,  Dr.  Warren  states  that — 

My  purpose  in  writing  of  this  unusual  condition  is  to  submit  the 
facts  that  here  are  4,000  employees,  working  under  very  bad  sanitary 
conditions,  and  the  death  rate  is  surprisingly  low.  The  force  con- 
sists of  engravers,  printers,  printers'  assistants,  examiners,  counters, 
mechanics,  and  all  the  help  required  in  such  an  establishment.  AH 
the  buildings  of  this  establishment  are  very  badly  overcrowded. 
There  are  1,731  employees  working  with  less  than  500  cubic  feet  of  air 
space  and  30  square  feet  of  floor  space  per  person.  Ventilation  is 
very  poor,  especially  in  the  pressrooms,  where  from  150  to  300  print- 
ers and  printers'  assistants  are  at  work.  The  poor  ventilation  is 
made  still  worse  by  the  small  gas  stoves  required  by  each  printer  to 
heat  his  plates.  Ink  fumes  and  often  carbon  monoxide  rise  from 
these  stoves. 

The  printing  is  done  on  piecework  basis,  and  all  are  working  at 
top  speed  continuously.  In  the  ink-making  rooms  the  employees  are 
exposed  to  the  dust  rising  from  the  dry,  powdered  colors.  In  the 
steel-plate  hardening  room,  cyanide  of  potash  fumes  were  in  the  air 

1  For  paper  In  full,  sco  Transacdons  of  the  International  Congress  on  Tuberculosis, 
Wushiugton,  1008,  Vol.  Ill,  pp.  209-217. 
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all  the  time;  in  fact,  every  insanitary  condition  that  surrounds  any 
printing  shop  was  noted. 

AVERAGE  WEIGHT  AND  HEIGHT  OF  PEINTEE.S. 

Further  and  more  strictly  scientific  investigations  would  be  neces- 
sary to  produce  the  required  evidence  regarding  the  precise  effect  on 
health  (if  at  all  ascertainable)  of  the  obviously  numerous  factors  and 
conditions  inimical  to  health  in  the  printing  and  allied  industries. 
Since  the  problem  is  quite  complicated,  particularly  in  view  of  the 
probably  inferior  physique  of  printing  employees  at  entrance  to 
the  trade,  Table  43,  derived  from  the  ordinary  mortality  experience 
(males  only)  of  the  Prudential  Insurance  Co.  of  America,  1886  to 
191-i,  will  prove  of  interest  and  value. 

Table  43.  —AVERAGE  WEIGHT  AND  HEIGHT  OF  PRINTING  EMPLOYEES  COMPARED 
WITH  THOSE  OF  ALL  OCCUPIED  MALES,  ACCORDING  TO  MALE  ORDINARY  MOR- 
TALITY  EXPERIENCE  OF  THE  PRUDENTIAL  INSURANCE  CO,  OF  AMERICA,  1SS6  TO 
1914,  BY  AGE  GROUPS. 


Age  at  entry. 

Male  printers. 

All  occupied  males. 

Average  height 
(Inches). 

Number. 

Average  1 
weight 
(pounds). 

Relative 
weight 
(pounds 
per  inch). 

Average 
weight 
(pounds). 

Relative 
weight 
(pounds 
per  inch). 

Male 
printers. 

All  occu- 
pied 
males. 

65  years  "and  over  

Total,  15  years  and  over. . 

126 
230 
150 
51 
31 
1 

140 
149 
154 
159 
154 
195 

2.05 
2.20 
2.28 
2.37 
2.29 
2.91 

145 
1,55 

leo 

163 
163 
162 

2.12 
2.26 
2.35 
2,40 
2,40 
2,38 

68.2 
07.6 
67.7 
67.0 
67.4 
67.0 

68.1 
68.3 
68.1 
67.9 
67.8 
67.9 

689 

149 

2.21 

157 

2.30 

67.7 

68.1 

According  to  this  table,  at  every  period  of  life  the  average  weight 
of  persons  employed  in  the  printing  trade,  with  one  exception,  is 
below  the  average  for  all  occupied  males,  to  the  extent  of  8  pounds 
for  all  ages  combined.  The  one  exception  at  ages  G5  and  over  is, 
of  course,  due  to  the  fact  that  only  a  singfe  case  was  under 
observation.  Since  there  is  invariably  an  important  correlation  be- 
tween height  and  weight,  the  last  two  columns  of  the  table  are  in- 
cluded for  the  purpose  of  emphasizing  the  fact  that  printers,  on 
examination,  were  not  only  beloAv  the  average  in  Aveight,  but  also  in 
stature.  The  differences  here  are  not  quite  so  marked  as  shown  by 
the  weight,  but  they  are,  nevertheless,  of  importance. 

Correlating  the  height  and  weight,  the  table  shows  the  relative 
weight  at  entry  in  pounds  of  weight  to  each  inch  of  stature,  proving 
conclusively  a  sufficient  difference  in  the  physique  of  printers  to  re- 
quire consideration  in  the  correct  interpretation  of  the  subsequent 
mortality  tables.  The  average  relative  weight -of  printers,  according 
to  this  table,  was  2.21  pounds  per  inch  of  stature,  against  2.30  for  all 
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occiipiod  males.  It  may  be  said  in  this  connection  that  the  propor- 
tion of  deaths  from  puhnonary  tuberculosis  among  the  589  printers 
under  observation  was  29.2  per  cent  for  all  ages,  against  18.6  per 
cent  for  all  occupied  males  in  the  company's  ordinary  experience. 

ENGLISH  MORTALITY  STATISTICS  OF  PRINTERS. 

The  most  recent  English  mortality  statistics  of  printers  are  for  the 
three  years  ending  with  1902,  referred  to  in  the  Supplement  to  the 
Sixty-fifth  Annual  Eeport  of  the  Eegistrar-General  of  Births, 
Deaths,  and  Marriages  in  England  and  Wales,  in  part  as  follows: 

The  death  rates  of  printere  were  above  the  standard  for  occupied 
find  retired  males  at  all  ages  up  to  35  years,  but  above  that  a^e 
they  were  below  the  standard.  Within  the  main  working  period  of 
life  the  comparative  mortality  figure  of  printers  is  994,  which  practi- 
cally corresponds  to  the  standard ;  they  show  a  slightlv  excessive  mor- 
tality from  influenza,  nervous  diseases,  and  Bright's  disease;  and 
their  mortality  from  phthisis  exceeds  the  standard  by  60  per  cent. 
On  the  other  hand,  their  mortality  from  circulatory  and  respiratory 
diseases  is  considerably  below  the  average,  and  they  appear  to  be 
subject  to  small  risk  from  fatal  accident,  and  to  be  but  little  addicted 
to  alcoholism  and  suicide. 

Since  1880-1882  there  has  been  a  continuous  decline  in  mortality 
from  phthisis,  liver  disease,  and  accident.  It  is  also  worthy  of  notice 
that  the  mortality  from  lead  poisoning  is  now  only  one-fifth  part  as 
high  as  it  was  20  years  ago.  From  the  other  causes  shown  in  the 
table  the  mortality  in  this  occupation  has  fluctuated  considerably. 

The  English  occupation  mortality  statistics  for  printers  are  quite 
conclusive  of  the  unfavorable  effects  of  this  occupation  on  health. 
In  Table  44,  which  follows,  the  mortality  from  all  causes  among 
men  in  this  employment  is  compared  with  that  of  occupied  males 
generally,  and  the  result  is  decidedly  suggestive  of  conditions  in  this 
trade  more  or  less  unfavorable  to  life  and  health,  but  in  particular  at 
the  early  ages,  or  15  to  34,  when  the  excess  in  mortality  is  from  0.45 
to  1.62  per  1,000.  This  table  is  deserving  of  particular  consideration 
in  that  it  emphasizes  the  health-destructive  circmnstances  of  this 
employment  at  a  very  early  period  of  life.  Among  those  who  survive 
to  age  35  or  over  there  is  not  apparently  a  decidedly  unfavorable 
mortality  in  comparison  with  other  occupations,  and  in  this  respect 
the  English  statistics  are  confirmed  by  the  United  States  census  sta- 
tistics previously  quoted.  Wliile  the  actual  excess  in  the  mortality  of 
printers  at  ages  20  to  24  is  only  1.62  per  1,000,  this  excess  is  equivalent 
to  nearly  40  per  cent  of  the  normal  mortality  at  tliis  period  of  life. 
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TABLE  4.4.  -MOETALITY  FROM  ALL  CAUSES  AMONG  PRINTERS,  COMPARED  WITH  THAT 
OF  ALL  OCCUPIED  MALES,  IN  ENGLAND  AND  WALES,  1900  TO  1902,  BY  AGE  GROUPS. 

[Source:  Part  II,  Supplement  to  the  Sixty-fi  fth  Annual  Report  of  the  Registrar-General  of  Births,  Deaths, 
'  I     If  Marriages  in  England  and  Wales.] 


Age  at  death. 


15  to  19  years  

20  to  24  years  

25  to  34  years  

35  to  44  years  

45  to  54  years  

55  to  64  years  

65  years  and  over 


Death  rate 
per  1,000 
for  all  oc- 
cupied 
males. 


2.  44 
4.41 
6. 01 
10. 22 
17.  73 
31.01 
88.39 


Death  rate  for  printers. 


Rate  per 
1,000. 

Greater  (-}-) 
or  less  (  — ) 
than  rate 
for  all  oc- 
cupied 
males. 

Per  cent  of 
rale  for  all 
occiipied 
males. 

3. 19 

+0.75 

131 

6.03 

+1.62 

137 

6. 46 

+  .45 

107 

10. 19 

-  .03 

100 

17.76 

+  .03 

100 

30.76 

-  .25 

99 

S7. 61 

-  .78 

99 

The  preceding  table  requires  no  further  comment.  A  more  ex- 
tended comi^arison,  however,  is  made  in  Table  45,  in  which  the 
mortality  of  printers  from  pulmonary  tuberculosis  and  other  dis- 
eases of  the  respiratory  system  is  compared  with  the  normal  mor- 
tality of  occupied  males  from  these  diseases,  by  divisional  periods 
of  life.^  The  comparison  shows  that  at  all  ages  the  mortality  of 
printers  from  pulmonary  tuberculosis  is  excessive  by  from  0.49  to  2.11 
per  1,000.  The  excess  is  most  marked  at  ages  35  to  44,  but  the  dif- 
ference is  a  material  one  at  all  ages,  20  to  64,  inclusive.  The  corre- 
sponding mortality  from  other  respiratory  diseases  among  jDrinters 
was  slightly  excessive  at  ages  under  20  and  comparatively  high  at 
ages  65  or  over,  but  below  the  average  at  ages  20  to  64,  inclusive. 
Apparently  the  employment  does  not  predispose  seriously  to  respira- 
tory diseases  except  such  as  assume  the  pulmonary  form  of  true 
tuberculosis  of  a  rapidly  developing  type  most  destructive  to  young 
printers  at  ages  under  45.  The  table  which  follows  is  self-explana- 
tory. 

1  For  additional  data  on  the  health  of  printers  see  table  included  In  the  footnote  on 
page  55  for  the  year  1914  for  the  city  of  New  York.  According  to  this  taljle,  at  ages 
25  to  34  the  proportionate  mortality  from  pulmonary  tuberculosis  was  66.6  per  cent  for 
compositors  and  printers  against  33.5  per  cent  for  all  occupations.  Every  statistical 
investigation  of  this  Idnd  conflrms  previous  conclusions  that  the  health  of  printers  is 
unquestionably  seriously  impaired  in  consequence  of  occupational  hazards  at  the  present 
time  more  or  less  ill  defined  and  largely  a  matter  of  conjecture. 
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O.  ALL  OCC.PIK.  MALES.  XN  ENOi^AND  AND  ^^sSS'ii^T.^^Z^^^ 
[Source:  Part  11,  Supplement  to 


Mortality  Trom  pulmonary  tuberculosis. 

Mortality  from  other  dLseases  of  the 
respiratory  system. 

Ago  at  death. 

Death 

Death  rate  for  printers. 

Death 
rate  per 
1,000  for 
all  occu- 
pied 

males. 

Death  rate  for  printers. 

rate  per 
1,000  for 
all  occu- 
pied 
males. 

Rate  per 
1,000. 

Greater 
(+)  or  loss 

(-)  than 
rate  for  all 

occupied 
naales. 

Per  cent 
of  rate  for 
all  occu- 
pied 
males. 

Rate  per 
1,000. 

Greater 
(+)  or  loss 
(-)  than 
rate  for  all 
occuiiied 
males. 

Per  cent 
of  rate  for 
all  occu- 
pied 
males. 

15  to  19  years  

20  to  24  years 

25  to  34  years  

35  to  44  3'ears 
45  to  54  years 
55  to  C4  years 
65  years  aud  over. 

0. 54 
1.55 
2.03 
2. 74 
3.04 
2. 10 
1.11 

1.03 
3.41 
3.65 
4.85 
4.27 
3.42 
1.60 

+0.49 
+  1.S6 
+  1.62 
+2.11 
+r.23 
+1.26 
+  .49 

191 
220 
180 
177 
140 
158 
144 

0.24 
.48 
.77 
1.06 
3.32 
6.54 
17. 77 

0. 36 
.37 
.55 
1.24 
2.17 
5.16 
20. 76 

+0. 12 

-  .11 

-  .22 

-  .42 
-1.15 
-1.38 
+2.99 

150 
77 
71 
75 
65 
79 

117 

FACTS  DISCLOSED  BY  THE  NEW  YORK  STATE  FACTORY  INVESTIGATING 

COMMISSION. 

There  are  no  other  recent  mortcality  statistics  for  American  printers 
obtainable  through  census  investigations  or  the  annual  reports  of  State 
and  local  boards  of  health  than  those  subsequently  to  be  referred  to. 
The  most  recent  investigation  of  the  existing  labor  conditions  in  the 
printing  trade  was  made  in  connection  with  the  work  of  the  New 
York  State  Factory  Investigating  Commission.  According  to  this 
investigation  2,245  workers  were  employed  in  23  establishments, 
including  GO  per  cent  male  employees,  39  per  cent  females,  and 
1  per  cent  children  under  16;  14  per  cent  of  the  employees  were 
found  to  be  Avorking  in  dirty  shops,  and  86  per  cent  Avere  at  Avork  in 
fairly  clean  or  clean  quarters.  The  statement  is  made  that  "  Print- 
ers have  improved  in  health  and  have  suffered  less. from  lead  poison- 
ing since  the  handling  of  type  and  inlialing  of  dust  from  the  cases  have 
been  so  largely  superseded  by  the  newer  processes."  But  it  is  added 
that  there  are  still  evils  to  be  remedied,  and  special  reference  is  made 
to  air  contaminated  by  fumes  from  linotype  machines  not  provided 
Avith  adequate  ventilating  devices.  Some  of  the  shops  investigated 
were  found  to  require  better  ventilation  Avith  special  reference  to  gas 
or  kad  fumes.  A  large  number  of  pressmen  and  paper  handlers 
Avere  found  to  be  subject  to  a  high  degree  of  heat  and  humidity, 
OAving  to  the  need  for  quick  drying  and  smooth  flow  of  the  ink.  The 
dust  factor  is  obviously  less  important  than  gas  and  fumes  and  un- 
suitable atmospheric  conditions,  but,  as  said  in  the  report  of  the 
same  commission  for  the  year  1913,  "  There  is  a  total  lack  of  ade- 
quate provision  for  ventilating  printing  establishments.    The  abun- 
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dant  dust  from  the  type,  the  fumes  from  the  molten  lead,  tlie  par- 
tides  of  graphite  from  the  stereotyping  processes,  the  heat  from  the 
artificial  illumination  and  from  the  gas-heated  lead  pots  in  the  lino- 
type, all  these  cause  extreme  vitiation  of  the  air  in  such  establish- 
ments." The  investigations  of  the  commission  ascertained  that  me- 
chanical ventilation  was  made  use  of  in  only  6  per  cent  of  the  shops. 
The  statistical  data  of  the  commission  are  amplified  by  an  ex- 
tended review  of  the  health  of  the  workers,  including  many  inter- 
esting and  useful  observations  derived  from  foreign  sources. 

SPECIAL  OCCTJPATIONAI  HAZARDS  IIT  THE  PRIKTIWG  TRADES. 

In  reply  to  the  question,  "  What  are  the  dangers  in  the  trade  or 
conditions  injurious  to  the  workers?  "  it  is  said  that — 

As  has  been  stated,  the  chief  dangers  are  lead  poisoning  and  tuber- 
culosis. Lead  poisoning  is  caused  by  the  lead  dust  which  is  so  com- 
mon in  printing  shops,  and  also  by  the  fumes  arising  from  the  lead 
in  the  various  processes  of  machine  composition.  The  dust  in  the 
shops,  especially  that  in  the  type  boxes,  contains  a  large  amount  of 
lead  and  some  antimony.  Prof.  Steingraber  analyzed  the  dust  from 
a  type  box  in  Cracow  and  found  it  contained  1G.43  per  cent  of  lead. 
Dust  from  the  top  of  stove  in  a  composing  room  contained  0.24  per 
cent  of  lead,  while  that  from  the  floor  of  a  gallery  1G.4  feet  higli  in 
the  composing  room  contained  0.37  per  cent  of  lead.  Much  of  the  lead 
dust  is  undoubtedly  inhaled  by  the  workers.  A  great  deal  of  dust 
is  raised  by  the  foolish  and  highly  insanitary  method  so  prevalent 
in  old  printeries  of  cleaning  the  dust  out  of  the  type  boxes  with  bel- 
lows. Much  lead  dust  is  also  deposited  on  the"  fingers  and  hands 
of  the  workers  as  well  as  upon  their  clothes,  and  remains  there  from 
lack  of  proper  washing  facilities.  The  dust  is  very  often  ingested 
with  their  food,  which  is  commonly  eaten  at  the  workstand  m  the 
printing  shop.^ 

These  observations  are  in  strict  conformity  to  the  facts  and  are 
suggestive  of  health-injurious  conditions  which  have  not  heretofore 
received  the  required  consideration.  As  observed  by  the  New  York 
State  Factory  Investigating  Conamission  in  their  second  report— 

Grave  as  are  the  dangers  to  the  life  and  health  of  male  workers 
in  the  printing  industry,  these  are  still  greater  in  the  case  of  women. 
It  is  well  known  that  women  are  more  subject  to  lead  poisonino- 
than  men,  and  their  general  constitution  is  apt  to  fall  a  prey  to  the 
dangers  of  the  trade  sooner  than  that  of  the  more  robust  male 
workers. 

Attention  is  also  directed  to  the  prevalence  of  tuberculosis  among 
young  persons  employed  in  printing  trades,  and  it  is.  pointed  out 
that — 
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Not  only  has  legislation  been  introduced  to  limit  the  woi-k  nP 
minors  in  this  trade,  but  in  England  as  well  as  Germany  s^H  fc 
medical  examination  s  made  of  all  minors  entering  this  h^d^ 
and  a  large  number  of  applicants  rejected.  The  opinion  is  X^S^i 
that  no  minors  under  18  should  be  allowed  to\vork  in^pr  n  i  ". 
e^tablLshments,  and  then  only  alter  a  thorough  physical  exa.r  ination 
Hahn  as  well  as  Teleky  advocate  a  thorough  medical  examiiiatio  of 
all  workers  m  lead  every  three  months,  especially  minors. 

MORTALITY  OF  PEINTERS— UNITED  STATES  REGISTRATION  AREA. 

Printers,  lithographers,  and  pressmen,  considered  as  a  gi-oup  have 
been  reported  upon  for  the  years  1908  and  1909  by  the  Division  of 
Vital  Statistics  of  the  United  States  Census  Bureau,  but  no  subse- 
quent information  has  been  made  public,  and  the  data  are  therefore 
restricted  to  the  two  years  referred  to;  in  fact,  the  mortality  of 
lithographers  included  in  the  group  is  for  1909  only.  The  data  are 
of  rather  limited  value,  but  on  account  of  the  large  number  of 
deaths  included  the  conclusions  may  be  accepted  as  representative 
for  the  printing  trade.  According  to  the  census  report,  out  of  2,847 
deaths  of  printers,  lithographers,  and  pressmen  from  all  causes,  840 
or  29.5  per  cent  were  from  pulmonary  tuberculosis.  The  details  of 
the  mortality  by  divisional  periods  of  life  are  shown  in  Table  46. 

Table  46.-PR0P0RTI0NATE  MORTALITY  OF  PRINTERS,  LITHOGRAPHERS  ANn 
PRESSMEN  FROM  PULMONARY  TUBERCULOSIS,  UNITED  STATES  REGISTRATION 
AREA,  laOS  AND  1909,  BY  AGE  GROUPS.  "ahujn 


Ago  at  death. 

Deaths 
from  all 
causes. 

Deaths  from  pulmonary 
tuherculosis. 

Number. 

Per  cent 
of  total 
deaths. 

427 
551 
614 
522 
350 
381 
2 

186 
278 
223 
112 
27 
14 

43.8 
50.5 
36.3 
21.5 
7.7 
3.7 

2,847 

840 

29.5 

Table  47.— PROPORTIONATE   MORTALITY   OF   PRINTERS,  LITHOGRAPHERS,  AND 
PRESSMEN  FROM  NONTUBERCULOUS  RESPIRATORY  DISEASES,  UNITED  STA-TES 
REGISTRATION  AREA,  1908  AND  1909. 

Cause  of  death. 

Nontuberculous  respira- 
tory diseases. 

Number. 

Per  cent 
of  total 
deaths. 

2 
14 
193 
41 

0.1 
.5 
6.8 
1.4 

250 

8.8 
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Table  -16  indicates  conclusively  an  exceptionally  high  degree  of 
frequency  of  pulmonary  tuberculosis  among  men  employed  in  the 
printing  trade,  and  particularly  so  during  the  early  years  of  life.  At 
ages  25  to  34,  for  illustration,  the  proportionate  mortality  from  pul- 
monary tuberculosis  was  50.5  per  cent,  which  is  exceeded  by  the  cor- 
responding figure  for  few  other  trades  or  occupations  with  con- 
tinuous and  considerable  exposure  to  inorganic  dust.    The  table  in 

general  way  confirms  the  data  derived  from  other  sources  and  quite 
clearly  suggests  the  relative  unhealthfulness  of  employment  in  the 
printing  trade,  subject,  of  course,  to  the  qualification  that  adverse 
]ihysical  occupational  selection,  as  elsewhere  pointed  out,  may  mate- 
rially aifect  the  mortality  returns.  It  may  be  said  in  this  connec- 
tion, however,  that  the  mortality  from  nontuberculous  respiratory 
diseases,  as  shown  in  Table  47,  was  8.8  per  cent  of  the  mortality  from 
all  causes,  Avhich  compares,  for  illustration,  with  12.2  per  ceni,  for 
marble  and  stone  cutters  and  12.5  per  cent  for  potters,  according  to 
mortality  returns  derived  from  the  same  official  American  sources. 

MOETALITY  OF  PRINTERS — INDUSTRIAL  INSURANCE  EXPERIENCE. 

The  observations  and  conclusions  of  the  New  York  State  Factory 
In\  estigating  Commission  are  in  conformitj'^  with  the  results  of  other 
investigations,  and  are  sustained  by  the  insurance  mortality  statistics. 
Table  18  shows  the  results  of  the  mortality  experience  of  the  indus- 
trial department  of  the  Metropolitan  Life  Insurance  Co.  for  the 
three  years  1911  to  1913.    The  experience  is  limited  to  white  males. 

Table  48.— PROPORTIONATE  MORTALITY  FROM  PULMONARY  TUBERCULOSIS  AND 
PNEUMONIA  AMONG  COMPOSITORS  AND  PRINTERS,  METROPOLITAN  LIFE  INSUR- 
ANCE CO.,  INDUSTRIAL  EXPERIENCE,  1911  TO  1913,  BY  AGE  GROUPS. 


[Compiled  from  Bui.  207,  U.  S.  Bureau  of  Labor  Statistics,  pp.  33,  34.] 


Age  at  death. 

Deaths  of  printers  and 
composiiors,  1911  to 
1913,  from— 

Percent  of  deaths  from 
pulmonary  tubercu- 
losis among — 

Deaths  of  printers  and 
compositors,  1911  to 
1913,  Irom  pneumo- 
nia. 

All  causes. 

Pulmona- 
ry tuber- 
culosis. 

Printers 
and  com- 
positors. 

Males  in 
registration 
area,  1900- 
1913. 

Number. 

Per  cent. 

.W  lo  64  years  

Total,  1.5 yearsand  over. . 
Average  age  at  death  

217 
221 
225 
176 
120 
97 

98 
110 
88 
42 
19 
3 

4.5.2 
49.8 
39.1 
23.9 
15.8 
3.1 

27.0 
30.5 
23.4 
14.7 
7.9 
2.6 

10 
16 
6 
9 
7 
4 

4.6 
7.2 
2.7 
5.1 
5.8 
4.1 

1,056 
40.2 

360 
33.5 

34.1 

13.9 

52 
39.7 

4.9 

According  to  this  table,  out  of  1,05G  compositors  and  printers,  360, 
■  34.1  per  cent,  died  of  tuberculosis  of  the  lungs,  at  an  average  age 
:  33.5  years.   In  addition  there  are  52  deaths  from  lobar  and  un- 


140 


MORTALITY  FBOM  EESPIBATORY  DISEASES  IN  DUSTY  TRADES. 


defined  pneumonia,  accounting  for  4.9  per  cent  of  the  mortality  from 
ail  causes,  at  an  average  age  at  death  of  39.7  years. 

The  investigation  of  the  Metropolitan  Co.  includes  also  an  ex- 
tended study  of  the  mortality  of  printers  from  other  diseases  than 
puhnonary  tuberculosis.  The  details  of  the  analysis  are  given  In 
an  abbreviated  form  in  the  table  below,  which  has  been  derived  from 
Bulletin  207  of  the  United  States  Bureau  of  Labor  Statis^ts  on 

Causes  of  Death  by  Occupation." 

TABLE  49.-NtJMBER  AND  PER  CENT  OF  DEATHS  FROM  SPECIFIED  CAUSF^  amomh 
COMPOSITORS  AND  PRINTERS.  BY  AGE  PERIODS,  15  YEArT^Nd'o^S-™ 


[Metropolitan  Life  Insurance  Co.-Iadustrial  department-Mortality  experience,  t9n  to  1913.] 


In  connection  with  the  table  it  is  said  in  the  text  by  Dr.  Louis  L 
Dublin,  the  author  of  the  report,  that — 

In  the  age  period  15  to  24  the  relative  index  of  tuberculosis  of  the  lungs  is 
high  (133.7)  ;  tins  cause  accounts  for  45.2  per  cent  of  all  deaths,  as  against 
33.8  per  cent  in  the  general  group.  Accidental  Auolence  has  a  low  index  (52.6). 
In  the  period  25  to  34  tuberculosis  of  tlie  lungs  is  somewhat  lower  than  in  the 
previous  age  period,  though  still  high  (121.8).  Bright's  disease  is  low  (80.0) 
and  accidental  violence  is  still  lower  (43.2).  In  the  age  period  35  to  44  tubercu- 
losis of  the  lungs  (118.S)  and  organic  diseases  of  the  heart  (132.5)  are  both 
high.  Bright's  disease  is  high  (137.2).  Pneumonia  is  very  low  (33.3).  Both 
suicide  (44.8)  and  accidental  violence  (48.5)  exhibit  low  relative  indices.  In 
the  age  division  45  to  54  the  high  relative  index  for  tuberculosis  of  the  lungs 
is  maintained  (129.2).  Cerebral  hemorrhage,  apoplexy,  and  paralysis  loom  up 
as  important  in  this  age  period ;  the  relative  index  is  130.8.  The  index  for 
pneumonia  remains  low  (62.2)  ;  Bright's  disease  is  even  higher  tliau  in  the 
previous  age  period  (164.0).  Suicide  remains  low  as  before  (23.1),  and  acci- 
dental violence  shows  an  increase  over  the  previous  age  i>eriod  (87.1).  In  the 
age  period  55  to  64  tuberculosis  of  the  lun,gs  shows  a  very  high  relative  indiix 
(183.7).  Organic  diseases  of .  the  heart  (120.8)  are  somewhat  higher  than  the 
average  and  pneumonia  is  lower  (77.3).  Accidental  violence  is  very  low  (26.2). 
There  are  no  cases  of  suicide  in  this  age  group.    In  the  age  period  65  and  over 
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the  cases  iu  wliicli  variations  from  all  occupations  are  noted  are  too  few  to 
warrant  discussion. 

With  special  reference  to  tuberculosis  it  is  said  that  confirmatory 
data  are  provided  by  the  returns  of  the  United  States  Census,  the 
reports  of  the  Eegistrar- General,  and  the  experience  of  the  Pru- 
dential. All  of  the  index  figures  derived  from  these  sources  are 
higher  than  those  of  the  Metropolitan  experience.  The  high  propor- 
tionate mortality  definitely  marks  this  occupation  as  one  in  which 
the  environment  favors  the  development  of  pulmonary  tuberculosis. 
All  investigators  are  agreed  as  to  this,  yet  there  is  a  diversity  of 
opinion  as  to  the  exact  causative  factor. 

As  regards  the  possible  effect  of  lead  dust,  it  is  said  that  in  the 
Metropolitan  experience,  out  of  1,056  deaths  of  printers  and  com- 
positors from  all  causes  only  4  were  from  lead  poisoning.  It,  how- 
ever, is  explained  that  "  It  must  not  be  inferred  that  the  exposure  to 
lead  is  not  a  serious  factor  in  the  causation  of  tuberculosis.  A  similar 
relation  has  been  suggested  between  lead  poisoning  and  Bright's 
disease,  which  also  shows  a  high  proportionate  mortality  in  the  age 
periods  35  to  44  and  45  to  54,  the  relative  indices  being  137.2  and 
164.0,  respectively." 

The  experience  of  the  Metropolitan  Co.  is  fully  confirmed  by  the 
more  extended  data  derived  from  the  industrial  experience  of  the 
Prudential  Insurance  Co.  of  America  for  the  period  from  1897  to 
1914,  inclusive : 

TABLE  oO.-PROPORTIONATE  MORTALITY  FROM  PULMONARY  TUBERCULOSIS  A_MO^a 
PRINTERS  AND  COMPOSITORS,  INOTSTRIAL  EXPERIENCE  orPRuiSNTltrco 
1897  TO  1914,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  THE  REG  STRATioi  ^RF  a'' 
1900  TO  1913,  BY  AGE  GROUPS.  ^^.^uioiitAllUJV  AREA, 


Age  at  death. 


15  to  24  years  

25  to  34  years  

35  to  44  years  .  . 

45  to  54  years  

55  lo  64  years  

65  years  andover...!! 
Age  unknown  

Total,  15  years  and  over. 


Deaths  of  printers  and 
compositors,  1897  to 
1914,  from— 


Per  cent  of  deaths  from 
pulmonary  tubercu- 
losis among — 


All  causes. 

Pulmona- 
ry tuber- 
culosis. 

Printers 
and  com- 
positors. 

Males  in 
registration 
area,igO0  to 
lStt3. 

795 
904 
851 
5C7 
427 
318 
1 

368 
505 
350 
141 
42 
14 

40.3 
.55. 9 
41.1 
24.9 
9.8 
4.4 

27.0 
30.5 
23.4 
14.7 
7.9 
2.6 

3,863 

1,420 

30.  S 

13.9 

The  mortality  of  printers  in  the  industrial-insurance  experience  of 
1  ''^'^t":*^^'^^  i^«l^^<^l«s  3,863  deaths  from  all  causes,  of  which 
1,420,  or  36  8  per  cent,  were  from  pulmonary  tuberculosis.  Of  the 
mortality  of  printers  from  other  respiratory  diseases,  343  were  from 
pneumonia,  19  from  asthma,  35  from  bronchitis,  and  55  were  from 
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less  frequent  respiratoi-y  diseases.  If  the  deaths  from  puhnonary 
tuberculosis  and  nontuberculous  respiratory  diseases  are  combined 
48.5  per  cent  of  the  mortality  of  printers  was  from  diseases  of  the 
lungs  and  air  passages.  The  excess  in  the  mortality  from  tubei'cu- 
losis  lunong  printers  is  decidedly  suggestive  of  a  typical  indoor  em- 
ployment where  the  exposure  to  the  inhalation  of  metallic  dust 
complicated  by  more  or  less  injurious  gases  and  fumes,  is  continuous 
and,  in  a  measure,  unavoidable.  While,  as  shown  by  Table  50,  the 
mortality  from  pulmonary  tuberculosis  among  printers  is  excessive  at 
all  ages,  tiie  excess  is  most  pronounced  at  ages  25  to  34,  when  out  of 
every  100  deaths  from  all  causes  55.9  are  from  pulmonary  tuberculo- 
sis, against  a  normal  expected  proportion  of  30.5  per  cent.  The  pre- 
ceding observations  and  statistical  data  derived  from  American  and 
foreign  sources,  including  extensive  industrial-insurance  experience 
data,  fully  confirm  the  conclusion  that  the  printing  trade  is  unques- 
tionably subject  to  decidedly  unfavorable  health  conditions  more  or 
less  predisposing  to  a  high  degree  of  tuberculosis  frequency.  The 
data  suggest  the  necessity  for  an  improvement  in  shop  conditions  in 
conformity  with  the  Austrian  and  Swiss  regulations  covering  sani- 
tation in  the  printing  trade.^ 

MORTALITY  OF  PRINTERS— MEDICO-ACTUARIAL  EXPERIENCE. 

The  data  as  to  height  and  weight  prove  that  a  large  propor- 
tion of  printers  are  physically  below  the  general  average,  and  by 
implication  they  suggest  the  great  practical  importance  of  a  physical 
examination  on  entrance  and  of  a  physical  reexamination  from  time 
to  time  for  the  purpose  of  ascertaining  the  earliest  indications  of 
physical  impairment.  Life  insurance  companies  have  never  dis- 
criminated against  journeymen  printers  and  compositors,  and  a 
large  number  have  been  insured  on  the  ordinary  plan  or  with  fra- 
ternal insurance  organizations.  Since  applicants  for  ordinary  or 
fraternal  insurance  are,  however,  subjected  to  a  fairly  rigid  medical 
examination,  this  class  of  risks  would  not  be  strictly  representative 
of  the  general  average.  The  results  of  the  medico-actuarial  investi- 
gation with  regard  to  journeymen  printers  and  compositors  can  not, 
therefore,  be  considered  entirely  conclusive.  The  results,  however, 
are  shown  in  Table  51. 

1  See  In  this  connection  the  proportionate  mortality  data  for  New  York  City  printers 
by  divisional  periods  of  life  and  comparative  data  for  selected  occupations  as  given  in 
footnote  to  page  55. 
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TvBLii  51— MORTALITY  FROM  ALL  CAUSES  AMONG  JOURNEYMEN  COMPOSITORS,  BY 
AGE  GROUrS— MEDICO-ACTUARIAL  INVESTIGATION. 


Ago  at  death. 


15  to  29  years  »  

30  to  39  yoars  

40  to  49  vears  

SO  to  59  years  

60  years  and  over  

Total ,  15  years  and  over 


Number 
exposed  to 
risk  ouo 
year. 


6,428 

3,706 
962 
261 
21 


11,378 


Actual 
deaths. 


35 
20 
7 
6 


68 


Expected 
deaths. 


29.64 
21.23 
9.  .58 
4.95 
1.04 


60.  44 


According  to  this  table  the  actual  mortality  of  the  rislcs  under 
consideration  is  102  per  cent,  being  highest  at  the  two  extremes,  or 
118  per  cent  at  ages  15  to  29,  and  121  per  cent  at  ages  50  to  59.  The 
table  would  seem  to  prove  that  the  health-injurious  effects  of  the 
printing  trade  are  most  pronounced  in  youth  and  after  middle  age. 

It  would  make  a  valuable  contribution  to  the  scientific  study  of 
the  subject  if  the  statistics  of  the  International  Typographical  Union 
could  be  subjected  to  a  critical  analysis.  The  same  conclusion  applies 
to  the  experience  which  has  been  had  with  sanatorium  treatment  at 
the  home  for  sick  and  aged  printers  in  Colorado. 

SPECIAL  CONSIDERATION  OF  THE  MORTALITY  AND  DISEASE  LIABILITY 

OP  COMPOSITORS. 

Compositors,  considered  as  a  distinct  occupation  (for  many  printers 
are  also  compositors),  are  exposed  to  practicallj'  the  same  health- 
injurious  conditions  as  are  persons  engaged  in  the  other  occupations 
of  the  printing  business,  and  in  addition  they  suffer  from  eyestrain, 
which  may,  under  given  conditions,  affect  very  seriously  the  disease- 
resisting  capacity  of  the  system.  Stereotyping  might  have  been  in- 
cluded here,  and  its  enormous  development  as  a  separate  branch  of 
the  printing  trade  would  warrant  special  consideration  if  any  really 
authenticated  observations  had  been  made  a  matter  of  record  useful 
for  the  present  purpose.  In  stereotyping,  the  liability  to  lead  poison- 
ing is  a  serious  factor,  affecting  especially  the  men  employed  in 
melting  the  alloy  and  ladling  it  into  the  forms.^  The  same  obser- 
vation applies  to  operatives  on  linotype  machines,  but  our  present 
information  regarding  these  employments  is  too  indefinite  to  warrant 
the  conclusion  that  the  exposure  to  the  risk  of  plumbism  increases 
materially  the  mortality  from  tuberculous  and  respiratory  diseases. 

» vStcreotyping  is  fully  described  in  the  report  by  Hamilton  and  Verrill  on  the  "  HvKieiie 
of  the  Printing  Trades  "  (BuUntin  of  the  United  States  Bureau  of  Labor  Statistics  No 
209),  including  references  to  the  findings  of  the  Illinois  Commission  on  Occunatlonal 
Diseases  as  regards  the  occurrence  of  caises  of  lead  poisoning.  Stereotyper.c  were  .lo- 
parently  most  liable,  proportionately  to  the  numbers  exposed  to  risk.  Accoidin-  to 
Hayhurst  the  proportion  of  lead  poisoning  among  linotyperR  was  3i  per  cent  aga  nst  7  0 
per  cent  among  stereotypers.  agaiubt  r.a 
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There  are  no  general  vital  statistics  of  compositors  separate  from 
those  of  printers  and  pressmen,  since  in  both  American  and  foreicrn 
statistics  these  employments  are  considered  as  a  ^oup.  ^ 
There  is  included  here  a  brief  extract  from  a  letter  by  Mr.  J  W 
Sullivan,  a  New  York  City  printer,  in  the  Typographical  Journa] 
for  November,  1903,  and  reprinted  in  the  annual  report  of  the  New 
York  State  Bureau  of  Labor  Statistics  for  1906,  reading  in  part 
as  follows: 

Typesetting  is  exhaustive  work.  Standing  hour  by  hour  brings  on 
backache,  and  in  some  men  varicose  veins  and  swollen  feet.  Sittin" 
on  the  high  printing-office  stools  doubles  the  typesetter  up,  constrain"^ 
ing  his  arm  motions  and  interfering  with  his  digestion.  The  lino- 
type operator's  stool  is  too  low,  as  it  throws  his  legs  into  cramped 
positions.  From  the  pot  of  molten  type-metal  under  his  machine 
comes  a  trying  heat  and  offensive  gases.  He  must  watch  the  delicate 
machinery  lest  it  go  wrong.  The  electric  light  thrown  on  his  copy 
often  sharply  conflicts  with  the  daylight.  His  kevboard  work  with 
wrist  and  fingers  and  his  handling  of  hot  slugs  "^sometimes  results 
in  numbness  that  threatens  scrivener's  palsy.  Whether  typesetter  or 
linotype  operator,  the  compositor's  brain  is  active  every  moment  dur- 
ing the  workday.  Composition  can  never  be  wholly  mechanical. 
Attention  must  be  given  to  deciphering  the  copy,  to  spelling,  to  capi- 
talizing, punctuating,  office  style,  and  correcting  the  lines  as  com- 
posed. Each  of  these  distinct  mental  acts,  on  the  whole  tedious  and 
monotonous,  helps  to  drain  the  bodily  forces.  As  the  brain  becomes 
fatigued  its  cells  shrink.  With  every" tvpe  a  man  sets  there  is  a  touch 
of  wear  on  the  cerebral  tissue  itself,  only  to  be  repaired  by  the 
restorative  operations  of  nature — through  food,  rest,  and  sleep. 

SPECIAL  CONSIDEEATIOW  OF  THE  MORTALITY  AND  DISEASE  LIABILITY 

OF  PRESSMEN. 

Pressmen  in  printing  plants  may  also  be  separately  considered, 
although  the  information  regarding  this  occupation  is  rather  frag- 
mentary and  inconclusive.  Arlidge  comments  on  the  hygienic  aspects 
of  the  emploj'^ment  in  part  as  follows: 

Their  old  mode  of  vs^orldng  has  been  superseded  by  the  wonderful 
development  of  the  modern  printing  machine,  whereby  the  pressman 
has  become  little  else  than  an  attendant  upon  it;  and  we  see  the 
marvelous  machine  in  newspaper  offices  strike  off,  fold,  and  count 
the  sheets  by  thousands  in  an  hour.  Bodily  strength  is  consequently 
at  a  discount,  and  the  disadvantages  of  the  occupation  limited  to 
the  heat  of  the  pressroom— caused  principally  by  the  heated  cylin- 
ders of  the  press,  and  to  a  greater  or  smaller  extent,  where  coal  gas 
and  not  electricity  is  used  for  lighting,  by  the  gas  jets.  Add  to  these 
the  noise  of  the  machines,  the  standing  posture,  and  confinement  in 
the  pressroom  and  sustained  attention  to  their  work,  and  there  re- 
mains nothing  else  calculated  to  injure  the  pressman's  health,  bar- 
ring circumstances  within  his  own  control. 
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The  occupation  of  pressmen  does  not  appear  to  have  attracted  the 
special  attention  of  American  writers  on  occupation  mortality,  but 
It  is  safe  to  assume  that  the  disease  liability  of  this  class,  and  in  par- 
ticular the  degree  of  frequency  of  pulmonary  tuberculosis,  do  not 
materially  differ  from  the  observed  mortality  of  men  employed  in 
the  printing  trade  generally.  More  definite  data,  however,  would 
supply  a  much  to  be  desired  addition  to  our  at  present  very  limited 
knowledge  regarding  the  specific  occupation  mortality  of  this  em- 
ployment. 

MORTALITY  OF  PRESSMEN— MEDIOO-ACTTJARIAL  EXPERIENCE. 

The  only  available  mortality  data  regarding  pressmen  as  differ- 
entiated from  compositors  are  the  medico-actuarial  statistics,  which, 
of  course,  are  inclusive  of  deaths  from  all  causes  and  not  with 
special  reference  to  tuberculosis.  The  number  exposed  to  risk,  espe- 
cially at  the  younger  ages,  was  relatively  fairly  large,  and  the  experi- 
ence shows  that  the  actual  mortality  was  117  per  cent  of  the  expected, 
in  contrast  to  102  per  cent  for  journej'^men  compositors.  The  data 
in  detail  are  given  in  Table  52. 


Table  52.— MORTALITY  FROM  ALL  CAUSES  AMONG  JOURNEYMEN  PRESSMEN,  BY  AGE 
GROUPS— MEDICO-ACTUARIAL  INVESTIGATION. 


Age  at  death. 

Number 
exposed  to 
risk  one 
year. 

Actual 
deaths. 

Expected 
deaths. 

Per  cent 
actual  are 
of  expected 
deaths. 

5,674 
3,012 
976 
310 
15 

32 
IS 
10 
11 
2 

25.99 
17.02 
9.29 
6.93 
.51 

123 

88 

30  to  39  years  

108 
159 
392 

Total,  15  years  and  over  

9, 987 

70 

69. 74 

117 

This  table  is  exceptionally  interesting,  in  that  it  confirms  the  re- 
sults of  the  previous  analysis  of  the  mortality  of  journeymen  com- 
positors, showing  an  excessive  death  rate  from  all  causes  at  ages 
under  30  and"  at  ages  over  50.  It  suggests  the  practical  value  of  fur- 
ther and  more  specialized  inquiries  in  connection  with  the  different 
branches  of  the  printing  trade.  It  is  of  interest  in  this  connection  to' 
draw  attention  to  the  industrial  mortality  experience  of  the  Pruden- 
tial Co.,  which,  in  a  general  way,  confirms  the  results  of  other  inves- 
tigations. 

106811°— 18— Bull.  231  10 
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• 

Age  at  death. 

Deaths  of  pressmen, 
1897  to  1914,  from— 

Per  cent  of  deaths  from 
pulmonary  tubercu- 
losis among— 

All  causes. 

Pulmonary 
tuberculo- 
sis. 

Pressmen. 

Males  in 

registration 
areii,  1900 
to  1913. 

15  to  24  years  

168 
151 
110 
45 
27 
16 

72 
72 
51 
9 
3 

42.9 
47.7 
44.0 
20.0 
11.1 

27.0 
30.5 
23.4 
14.7 
7.9 
2.6 

25  to  34  years  

35  to  44  years  

45  to  54  years  

55  to  64  years  

65  years  and  over.i.  

Total,  15  years  and  over  

523 

207 

39.6 

13.9 

GENERAL  CONCLTJSIONS. 

The  mortality  of  pressmen  from  pulmonary  tuberculosis  is  shown 
to  be  somewhat  more  favorable  at  the  earlier  ages  than  the  corre- 
sponding mortality  of  printers  and  compositors,  but  for  the  later 
fige  groups  the  numbers  are  insufficient  for  a  safe  conclusion.  In 
n  general  way  the  differences  are  not  sufficiently  pronounced  to  sug- 
gest material  variations  in  the  occupational  hazards  of  the  more 
important  occupational  groups  of  the  printing  trade.  At  all  ages 
it  is  shown  in  Table  53  that  out  of  523  deaths  from  all  causes  amone 
pressmen,  207,  or  39.G  per  cent,  are  from  pulmonary  tuberculosis, 
against  a  normal  proportion  of  13.9  per  cent  among  males  in  the 
United  States  registration  area.  The  statistical  evidence  is  there- 
fore decidedly  suggestive  of  more  or  less  health-injurious  conditions 
common  to  this  particular  occupational  group,  which  are  elsewhere 
shown  to  prevail  in  the  printing,  trades  generally. 

In  this  connection  attention  may  be  directed  to  an  exceptionally 
carefully  considered  set  of  precautions  for  printers  published  by 
tiie  New  York  City  Department  of  Health,  through  its  division  of 
industrial  hygiene,  and  published  in  the  Monthly  E^juew  of  the 
United  States  Bureau  of  Labor  Statistics,  for  December,  1915.  The 
suggestion  made  in  these  rules  regarding  the  necessity  of  avoiding 
load  dust  should,  however,  be  amplified  to  apply  to  the  avoidance 
of  all  forms  of  metallic  -or  mineral  dust  common  to  the  printing 
trades  generally. 

ENGRAVERS. 

Engravers  are  a  fairly  numerous  and  wddely  distributed  class 
of  workmen,  whose  occupation  is  sufficiently  well  defined  to  warrant 
separate  consideration.  According  to  the  census  of  1910  there  were 
11,7G6  engravers  in  the  United  States.  Engravers  upon  copijer,  steel, 
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or  Other  metals  are  subject  to  much  the  same  conditions  injuriously 
nli'ecting  health  and  life,  and  the  differentiation  of  the  employment 
according  to  the  kind  of  metal  worked  upon  is  not  practicable. 

The  employment  decidedly  predisposes  to  tuberculosis,  and  all 
the  available  data  indicate  an  excessive  proportion  of  deaths,  from 
this  disease  among  engravers,  at  least  during  the  active  working 
period  of  life.  Aside  from  health-injurious  factoi-s  directly  result- 
ing fi-om  operations  and  processes  inseparable  from  the  employment, 
there  is  also  the  imfavorable  effect  of  a  sedentary  occupation  demand- 
ing a  fixed  and  stooping  position.  Arlidge  has  called  attention  to 
the  fact  that  there  are  other  accessory  conditions  unfavorable  to 
health  in  this  employment,  such  as  the  frequent  use  of  strong  light, 
severe  taxing  of  the  eyes,^  and  the  employment  of  strong  acids. 

Some  fairly  conclusive  data  are  available  regarding  the  mortality 
of  engravers,  with  particular  reference  to  pulmonary  tuberculosis, 
but  as  an  interes-ting  case  of  extreme  longevity  mention  may  be  made 
of  a  Mr.  Charles  Harris,  who  died  at  the  age  of  93,  and  who  for  more 
than  half  a  century  had  been  an  engraver  of  the  American  Bank 
Note  Co.  A  somewhat  similar  case  was  that  of  a  Mr.  James  P. 
Mayer,  who,  at  the  time  of  his  death  at  the  age  of  83,  was  reputed 
to  be  the  oldest  steel  engraver  in  America. 

RELATIVE  EREGITENCY  OF  PULMONARY  TTJBERCITLGSIS. 

These,  however,  are  but  illustrations  of  exceptions  and  rather 
mai-k  the  rule  of  the  comparative  infrequency  of  extreme  longevity 
among  men  in  this  employment.  Thackrah  held  that  "engravers 
and  copper  plate  printers  present  few  examples  of  old  age,"  and  he 
may  have  included  printers  and  lithographers  and  similar  employ- 
ments under  this  term.  Tracy,  writing  with  reference  to  more  recent 
and  American  conditions,  holds  that  engravei-s,  in  common  with  lapi- 
daries and  watchmakers,  are  very  liable  to  phthisis.  It  is  probably 
quite  true,  as  pointed  out  by  Sommerfeld,  that  the  amount  of  metallic 
or  mineral  dust  generated  in  this  occupation  is  comparatively  small 
in  quantity,  but  it  is  practically  certain  to  be  injurious  in  its  effec.'ts 
just  because  of  the  minuteness  of  the  particles.  According  to  Som- 
merfeld's  data,  23.6  per  cent  of  all  cases  of  sickness  of  engravers 
were  diseases  of  the  lungs  and  air  passages.  He  suggests,  among 
other  things,  as  a  precaution,  extreme  care  in  the  pliysieal  selection  of 
engravers'  apprentices  to  eliminate  those  already  predisposed  to  pul- 
monary tubercvdosis.  He  further  advises  the  proper  ventilation  of 
the  workshops,  which  in  most  cases  is  almost  entirely  neglected. 

»  For  nn  extended  discussion  of  the  cause  of  eyostraia,  see  Biograpbic  Clinics,  Vol  IV 
by  George  M.  Gould,  M.  D.,  PliiladelDhla,  lOOG,  p.  01  et  seq.  ;  also  Popular  Science 
Monthly  for  December,  1005. 
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The  mortality  of  engravers  has  been  reported  upon  for  the  year 
1909  by  the  Division  of  Vital  Statistics  of  the  United  States  Census 
Bureau,  but  no  subsequent  information  has  been  made  public,  and 
the  data  are,  therefore,  limited  to  the  year  referred  to.  Accordin.r 
to  the  census  report,  out  of  112  deaths  of  engravers  from  all  cause's 
23,  or  20.5  per  cent,  were  from  pulmonary  tuberculosis.  The  details 
of  the  mortality  by  divisional  periods  of  life  are  shown  in  Table  51 

Table  S'l.-PROPORTIONATE  MORTALITY  OF  ENGRAVERS FROMPULMONARYTUBER- 
CULOSIS,  UNITED  STATES  REGISTRATION  AREA,  1909,  BY  AGE  GROUPS. 


Age  at  death. 

Deaths 
Irora  all 
causes. 

Deaths  from  pulmonary 
tuberculosis. 

Number. 

Per  cent 
of  deaths 
from  all 
causes. 

10 
23 
20 
15 
19 
25 

6 
8 
5 
1 
3 
1 

SO.O 
34.8 
25.0 

6.7 
15.8 

4.0 

35  to  ■!•!  j'cars  

112 

23 

20.5 

According  to  this  table  the  mortality  from  pulmonary  tubercu- 
losis is  relatively  high  at  the  younger  ages,  but  the  data  are  too 
limited  for  entirely  safe  conclusions.  In  a  general  way,  however, 
they  confirm  other  statistics  derived  from  American  and  foreign 
experience.  As  shown  in  Table  55,  the  mortality  of  engravers  from 
nontubeiscidous  respiratory  diseases  was  relatively  low,  or  only  3,6 
per  cent  of  the  mortality  from  all  causes,  the  deaths  being  limited  to 
pneumonia  and  other  nontuberculous  respiratory  diseases,  excluding 
asthma  and  bronchitis. 

Table  5.5.— PROPORTIONATE  MORTALITY  OF  ENGRAVERS  FROM  NONTUBERCULOUS 
RESPIRATORY  DISEASES,  UNITED  STATES  REGISTRATION  AREA,  1909. 


Cause  of  death. 


Asthma  

Biouchilis  

Piifcuraonia  -  

Other  nontuberculous  respiratory  diseases. 


Deaths  from  nontuber- 
culous respiratory 
diseases. 


Number. 


Per  cent 
of  deaths 
from  all 
causes. 


Total. 


2.7 
.9 


3.6 
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MORTALITY  OF  ENGRAVERS— INDUSTRIAL  INSURANCE  EXPERIENCE, 

A  large  number  of  engravers  are  emploj^ed  by  the  Bureau  of  En- 
graving and  Printing  of  the  United  States  Government,  which  in 
the  past  had  most  of  its  bank  notes  and  postage  stamps  printed 
by  private  concerns.  In  former  years  no  doubt  serious  objections 
were  properly  raised  against  the  conditions  under  which  Government 
employees  were  at  work  in  the  Bureau  of  Engraving  and  Printing; 
but  most  of  the  earlier  disadvantages  have  been  done  away  with. 
The  health  conditions  have  correspondingly  improved  and  the  more 
or  less  inevitable  degree  of  dust  exposure  has  been  reduced  to  a  mini- 
mum. The  vital  statistics  of  this  branch  of  the  Government  service 
if  published  would  be  of  considerable  practical  value.  At  the 
present  time  the  only  available  data  are  the  industrial  insurance 
mortality  statistics  for  the  period  1897  to  1914,  covering  384  deaths, 
of  which  127,  or  33.1  per  cent,  were  from  pulmonary  tuberculosis. 
The  details  of  this  analysis  are  given  m  Table  56. 

Table  56.— PKOPORTIONATE  MORTALITY  FROM  PULMONARY  TUBERCULOSIS  AMONG 
ENGRAVERS,  INDUSTRIAL  EXPERIENCE  OF  PRUDENTIAL  CO.,  1897  TO  1914,  COM- 
PARED WITH  THAT  OF  ALL  MALES  IN  UNITED  STATES  REGISTRATION  AREA,  1900 
TO  1913,  BY  AGE  GROUPS. 


Age  at  death. 

Deaths  of  engravers, 
1897  to  1914,  from— 

Per  cent  of  deaths  from 
pulmonary  tubercu- 
losis among — 

All  causes. 

Pulmonary 
tubercu- " 
losis. 

Engravers. 

Males  in 
registration 

area, 
1900  to  1913. 

71 
92 
74 
63 
41 
43 

28 
50 
35 
10 
3 
1 

39.4 
54.3 
47.3 
15. 9 
7.3 
2.3 

27.0 
30.5 
23.4 
14.7 
7.9 
2.6 

Total,  15  years  and  over  

384 

127 

33.1 

13.9 

GENERAL  CONCLUSIONS. 

The  general  conclusions  regarding  engravers,  including  photo- 
engravers,  are  briefly  summarized  by  Dr.  Kober,  in  Kober  and  Han- 
son's Diseases  of  Occupation  and  Vocational  Hygiene  (p.  015),  as 
follows : 

The  work  of  engraving  upon  steel,  copper,  or  other  material  in- 
volves not  only  considerable  eyestrain,  but  also,  in  the  absence  of 
suitable  work  benches,  a  faulty  position  which  interferes  with  the 
respiratory  movements.  Steel  and  copper  plate  engravers  are  also 
exposed  to  mercury,  and  makers  of  stamping  devices  and  seals  to 
lead  and  the  fumes  of  nitric  acid.  The  latter  agent  is  likewise  em- 
ployed in  mints  in  connection  with  the  coinage  of  money.  Accord- 
mg  to  Sommerfeld,  cited  by  Zadek,  73.6  per  cent  of  all  the  deaths 
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among  this  class  of  workers  in  Berlin  were  caused  bv  dise-ises  of  t  h. 
respiratory  system,  inclusive  of  62.1  per  cent  from  tul  o m  lol  ' 
as  m  part  accounted  for  by  tl.e  fact  that  so  many  weJk        en^'i  n 
tins  pursuit.   Visual  defects,  neurasthenia,  and  dLascsoftiie^^^^^^^^^^^ 
system  are  also  qui  e  common.   Plate  printers  who  have  to  look 
s tantly  at  bright  plates  sulfer  not  only  from  eyestrain  but  occas  n- 
ally  also  from  conjunctivitis  and  even  retinitis.  Photo-e.ngra?ers  1  n- 
d  e  benzol  tor  dissolving  rubber  films,  alcohol,  and  ether,  in  col  od  urn 
films  strong  acetic  acid  for  the  removal  of  films;  they  are  also 
posed  to  g|i,s  fumes  and  ammonium  dichromate  in  sensitizing  copper 
plates  and  to  ferric  chloride  and  nitric  acid  fumes  in  etching  The 
Report  of  the  Photo-engravers'  Union  for  1914,  cited  by  Hayhurst 
disck)ses  the  fact  that  out  of  217  deaths  since  1903,  88,  or  nearly  41  5 
cent,  were  due  to  tuberculosis.    During  the  year  1914  five  cases  of 
bichromate  and  one  ease  of  cyanide  poisoning  were  reported. 

Apparently  the  dnst  hazard  is,  by  the  writer,  considered  of  minor 
importance,  which  is  not  in  conformity  with  the  results  of  special- 
ized statistical  investigations  into  the  mortality  of  engravers  and 
allied  occupations.  Specific  occupational  diseases  are  unquestionably 
of  considerable  scientific  interest,  but  they  are  of  minor  importance 
in  comparison  with  the  excessive  amount  of  pulmonary  tuberculosis 
directly  or  indirectly  attributable  to  the  employment,  and  more  or 
less  subject  to  control  by  eflfective  methods  of  sanitation. 

BRASS  WORKERS. 

Brass  workers,  exclusive  of  brass  polishers  and  buffers,  who  have 
been  separately  considered,  constitute  a  large  group  of  widely  diversi- 
fied and  often  quite  different  employments.  Brass  casting,  founding, 
and  molding  are  arduous  occupations  exposing  to  the  inhalation  of 
considerable  quantities  of  mineral  dust  more  or  less  mixed  with 
metallic  ingredients.  Whether  brass  dust,  as  such,  is  more  injurious 
than  the  dust  of  iron  and  steel,  for  illustration,  has  not  been  deter- 
mined. In  the  evidence  submitted  to  the  Departmental  Committee 
on  Compensation  for  Industrial  Diseases  by  the  National  Society  of 
Amalgamated  Brass  Workers,^  including  about  7,000  members,  it  was 
stated  that  about  2,000  of  these  were  engaged  in  casting.  The  trade 
was  said  to  be  divided  into  pattern  making,  chasing,  casting,  finish- 
ing, burnishing,  polishing,  and  putting  together.  The  correspond- 
ing classification  of  the  trade  in  the  United  States  follows  practicallj' 
similar  lines.^  Of  the  divisions  mentioned,  casting  and  founding  were 
considered  the  most  injurious  to  health.  Burnishing  was  held  to  he 
less  injurious  than  polishing,  but  the  so-called  putting  together  was 

>  Grt-at  Britain,  Home  Department,  Minutes  of  Evidence,  Departmental  Committee  on 
Compensation  for  Industrial  Diseases,  lOOG,  p.  75  et  seq. 

-  The  numl)er  of  Ijrass  workers  In  the  United  States  in  1910  was  40,722,  anU  ol  this 
number  3,002  were  women. 
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stated  to  be  decidedly  unliealthful  on  account  of  the  use  of  white 
lead.  Evidently,  in  so  diversified  a  trade  the  degree  of  dust  exposure 
must  vary  widely,  and  at  best  the  degree  of  injury  can  only  be  meas- 
ured approximately  upon  the  basis  of  more  or  less  indefinite  mor- 
tality data.  The  exposure  of  brass  workers  to  dust  inhalation  is 
only  one  of  a  number  of  specific  factors  in  a  trade  decidedly  in- 
jurious to  health  and  life,  and  of  these  mention  may  be  made  of  the 
fxposure  to  fumes  and  vapors  generated  in  the  smelting  processes. 
Brass  founders'  ague  is  a  we.ll-defined  occupational  disease,  the  symp- 
toms of  which  are  tightness  of  the  chest  with  indefinite  nervous  sensa- 
tion, followed  by  fever  and  previous  sweating.  Zinc  and  other  fumes 
inhaled  are  the  chief  causes  of  this  ailment,  and  it  is  quite  probable 
that  the  lung  injury  resulting  from  the  inhalation  of  fine  particles 
of  metallic  dust  is  a  material  contributory  cause  in  brass  founder's 
ague.  Arlidge,  in  summing  up  the  views  of  other  authorities  on 
brass  workers'  disease,  points  out  that — 

Besides  brass  founding,  there  are  other  departments  in  the  brass- 
working  business  that  are  damaging  to  health;  and  chiefly  so  by 
reason  of  the  dust  produced.  These  branches  are  brass  casting, 
turning,  filing,  and  polishing.  The  soft  nature  of  brass  is  opposed 
to  the  development  of  very  fine  and  acuminated  particles,  and  its 
weight  to  its  rising  very  freely  and  to  its  cliiTusion  in  the  air.  Never- 
theless, those  turning  and  filing  it  show  clearly,  by  their  clothes  and 
hair,  that  it  is  lai'gely  dispersed,  the  latter  getting  gi'een,  as  happens 
with  brass  founders.  The  inhalation  of  brass  dust  operates  in  simi- 
lar fashion  to  that  seen  in  connection  with  other  metallic  dusts,  pro- 
voking bronchial  catarrh,  which  advances  to  bronchitis  and  ends  in 
fibrosis.  It  is  reported  by  some  writei-s  that  phthisis  is  unusually 
prevalent,  but  no  reliable  statistics  are  available  to  support  this 
statement. 

SANITARY  CONDITIONS  IN  THE  BRITISH  BRASS  INDUSTRY. 

More  recent  investigations  in  England  fully  confirm  these  earlier 
conclusions.  In  1894  a  departmental  committee  was  appointed  by  the 
secretary  of  state  to  report  upon  the  conditions  of  work  as  affecting 
the  health  of  operatives  in  the  manufacture  of  brass  and  kindred 
amalgams.  In  its  report,  which  was  published  in  1896,  the  commit- 
tee stated  as  the  result  of  its  investigation,  first,  that  brass  Avorkers 
as  a  class  were  extremely  liable  to  diseases  of  the  respiratory  or- 
gans, and,  second,  that  brass  founders'  ague,  so  called,  was  found  to 
result  from  the  inhalation  of  fumes  given  off  by  the  molten  brass  at 
the  time  of  pouring,  but  in  a  less  degree  it  was  attributed  to  the 
contamination  of  the  workers'  food  by  the  fumes,  and  that  this 
danger  was  in  proportion  to  the  amount  of  zinc  used  in  the  alloy. 
The  subject  was  also  reported  upon  in  much  detail  in  the  Report  of 
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the  Chief  Inspector  of  Factories  and  Workshops  for  the  year  1905. 
From  this  report  the  following  suggestive  extracts  are  made: 

Altogether  some  500  brass  workers  were  examined,  and  in  addition 
to  the  filhng  in  by  each  one  of  them  of  the  appended  form,  note  was 
made  of  the  height,  weight,  chest  measurement,  and  strength  of 
grasp;  the  lieart,  lungs,  gums,  and  teeth  were,  whenever  practicable, 
examined,  and  the  condition  as  to  anemia,  paresis,  general  health, 
and  prevalence  of  brass  founders'  ague  was  determined. 

Tlie  result  of  the  replies  of  216  casters  and  199  polishers  and  others 
to  the  question.  Do  you  consider  that  your  health  has  been  in  any  way 
injured  by  working  in  brass?  was  that  22.7  per  cent  of  the  casters 
and  11.6  per  cent  of  the  polishers  and  others  said  they  had  suffered. 
This  is  perhaps  the  strongest  evidence  obtained  in  the  inquiry  that 
tlie  casters  are  exposed  to  more  trying  conditions  of  work  than  are 
other  brass  workers. 

The  nature  of  the  injury  was,  as  a  rule,  only  very  vaguely  ex- 
pressed; in  the  case  of  the  casters  it  was  nearly  alwa^^s  either 
f nines  "  or  "  sulphur,"  and  in  that  of  the  polishers^"  dust.'"  In  one 
casting  shop,  where  19  strip  casters  were  examined,  of  whom  9  said 
they  sulfered,_  illness  or  discomfort  was  attributed  in  some  cases  to 
resin  fumes  in  addition  to  those  ordinarily  present.  Among  the 
casters  there  were  indications  that  the  older  the  workers  wore,  and 
also  that  the  earlier  the  age  of  commencement  of  worlf,  the  more  did 
they  say  they  had  suffered,  facts  which  could  not  be  observed  in  the 
case  of  the  polishers. 

In  8  casters  (3.9  per  cent)  definite  physical  signs  in  the  lungs  were 
found,  and  similarly  in  3  (1.5  per  cent)  of  the  polishers  and  others. 
In  two  of  the  casters  these  pointed  to  chronic  phthisis,  while  the 
remainder  pointed  to  bronchial  catarrh.  I  am  not  inclined  to  draw 
any  conclusions  from  these  facts,  because  (1)  the  number  of  observa- 
tions is  too  small,  (2)  the  examination  in  some  of  the  factories  was 
carried  out  under  great  disadvantages,  owing  to  the  impossibilitj^  of 
securing  a  quiet  room,  and  (3)  it  is  well  known  that  persons  who  are 
tlie  subjects  of  disease  of  the  lungs  in  any  marked  degree  are  not 
liltely  to  be  found  at  work. 

Very  strong  evidence  of  the  beneficial  effect  of  good  exhaust  venti- 
lation in  connection  with  all  kinds  of  polishing  operations,  and  indi- 
rectly of  the  lowered  state  of  health  from  the  nonremoval  of  the 
dust,  was  obtained  at  one  factory.  Here  the  opinion  of  the  occupier 
was  that  the  installation  had  paid  for  itself  over  and  over  again  in 
the  better  work  Avhich  was  turned  out  by  the  men,  and  by  the  im- 
proved tone  among  them  resulting  from  the  absence  of  the  obnoxious 
dust.  The  remarks  of  the  polishers  bore  this  out.  One  said, 
"  Worked  for  18  years  before  the  fan  was  put  in,  when  the  dust  used 
to  make  me  feel  sick,  but  it  is  not  so  now."  A  second  said,  "  I  prefer 
tliis  shop  to  any  other."  A  third,  "  I  never  worked  in  a  cleaner 
shop";  and  a  fourth,  "The  fan  is  a  great  improvement." 

A  large  amount  of  fluff,  sand,  and  lime  is  given  off  in  the  process 
of  polishing  with  calico  mops.  It  is  not,  therefore,  _diffic\ilt  to  under- 
stand (even  although  actual  injury  to  health  from  it  may  be  hard  to 
prove)  that  removal  of  the  dust  is  welcomed  as  tending  to  make  tbo 
work  healthier.  A  sample  of  dust  taken  from  under  a  polishing  bob 
was  submitted  to  Dr.  Thorpe,  who  reported:  "This  sample  con- 
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tains  a  large  proportion  of  fiber,  the  loss  on  ignition  amounting  to 
37  6  per  cent.  The  metallic  portion  of  the  residu(^— copper,  zmc, 
lead,  and  iron— amounts  to  10.56  per  cent  of  the  total  sample.  The 
lead  present  equals  0.22  per  cent  of  the  total  samples,  or  2.1  per  cent 
of  the  above  metallic  constituents,  or,  excluding  the  iron,  2.33  per 
cent.  Microscopically  brass  dust  collected  from  near  an  emery  wheel 
showed  all  the  appearances  of  an  injurious  metallic  dust — fine  par- 
ticles with  irregular  jagged  edges." 

Oliver  concludes  his  observations  regarding  the  hygiene  of  this 
employment  with  the  following  statement: 

The  necessity  of  personal  cleanliness  on  the  part  of  worlanen  and 
of  well-ventilated  workshops  is  apparent.  Means  ought  to  be  pro- 
vided for  a  ready  escape  of  the  fumes  and  for  the  removal  of  dust. 
The  workshops  ought  to  be  cleaned  at  least  once  a  year  and  the  walls 
whitewashed.  Hot  and  cold  water  should  be  provided  for  the  men  to 
wash  in.  The  workmen  themselves  have  found  out  by  experience 
that  milk  is  both  a  prophylactic  or  preventive  as  well  as  a  curative 
agent.  Wliile  the  use  of  respirators  seems  called  for,  the  men  can  not 
work  well  in  them.  Women  and  persons  under  18  years  of  age  are 
not  allowed  to  work  in  the  casting  shop. 

ENGLISH  MORTALITY  STATISTICS  OF  BRASS  WORKERS. 

The  most  recent  English  mortality  statistics  of  brass  workers  are 
for  the  three  years  ending  with  1902,  referred  to  in  the  report  of  the 
registrar  general,  in  part,  as  follows : 

The  mortality  of  these  workers  is  somewhat  below  the  standard  at 
ages  15  to  20  and  25  to  35  years,  but  above  the  standard  at  every 
other  age  group.  In  the  main  working  period  of  life  their  compara- 
tive mortality  figure  is  1,154,  or  15  per  cent  above  the  average;  the 
greatest  excess  of  mortality  occurring  under  the  head  of  phthisis,  the 
figure  for  which  disease  is  above  the  average  by  45  per  cent.  The 
mortality  from  diseases  of  the  nervous,  circulatory,  respiratory,  and 
urinary  systems,  as  well  as  from  suicide  is  also  above  the  average; 
These  workers  are  only  slightly  liable  to  fatal  influenza,  and  their 
mortality  from  alcoholism  and  liver  disease  is  also  Ioav.  They  like- 
wise suffer  less  than  the  average  from  fatal  accident.^ 

The  English  occupation  mortality  statistics  for  brass  workers  are 
quite  conclusive  of  the  more  or  less  unfavorable  effects  of  this  indus- 
try on  health.  In  Table  57  a  comparison  is  made  of  the  mortality 
from  all  causes  of  men  in  this  group  with  occupied  males  generally, 
and  the  result  is  quite  suggestive  of  conditions  in  this  trade  more  or 
less  unfavorable  to  life  and  health,  but  in  particular  at  ages  35  to  04, 
when  the  general  mortality  of  this  class  exceeds  the  general  average 
by  from  2.57  to  5.59  per  1,000. 


iPnrt  IT.  Supplement  to  the  Sixty-flfth  Annual  Report  of  the  Registrar-General  of 
BlrlUs,  Deaths,  and  Marriages  in  EnglanU  and  Wales,  p.  Ixxv, 
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Death  rate  for  brass  workers. 


Ago  at  death. 


Death  rate 
per  1,000 

for  all 
occupied 
males. 


Rate  per 
1,000. 


Greater(+) 
or  less  (  — ) 
than  rate 
forall  occu- 
pied males. 


Per  cent  ot 
rate  for  all 
occupied 


males. 


15  to  19  years. 


2.44 
4.41 
6. 01 
10. 22 
17. 73 
31.01 
8S.39 


2. 22 
5. 13 
S.R6 
12.79 
20.90 
30.00 
83.78 


20  lo  24  years. 


-0. 22 
+  .72 
-  .15 
+  2.  .57 
+3.17 
+5.59 
-4. 61 


91 
110 

98 
125 
118 
118 

95 


25  to  31  years. 


35  to  44  years. 


45  to  54  years. 


65  years  and  over. 


The  preceding  table  is  self-explanatory.  A  more  extended  com- 
parison IS  made  in  Table  58,  in  which  the  mortality  of  brass 
workers  from  pulmonary  tuberculosis  and  respiratory  diseases 
other  than  tuberculosis  is  compared  with  the  normal  mortality 
of  occupied  males  from  these  diseases  by  divisional  periods 
of  life.  The  comparison  shows  that  at  ages  20  to  64,  inclusive, 
the  mortality  of  brass  workers  from  pulmonary  tuberculosis' 
is  excessive  by  from  0.42  to  1.79  per  1,000,  the  excess-  being  greatest 
at  ages  35  to  44.  The  table  further  shows  that  the  mortality  from 
respiratory  diseases  other  than  tuberculosis  is  excessive  among  men 
in  this  class,  but  decidedly  so  at  ages  55  and  over,  when  the  excess 
is  from  1.29  to  2.88  per  1,000.  The  two  tables  derived  from  English 
experience  fully  confirm  the  previous  conclusion  that  the  mortality  of 
brass  workers  is  excessive  when  comparison  is  made  with  the  normal 
mortality  of  occupied  males  generally,  and  that  this  excess  is  largely 
because  of  the  high  degree  of  tuberculosis  frequency,  particularly  at 
ages  25  to  64.^ 

lAn  excellent  account  of  the  comparative  social  and  health  conditions  of  brnss- 
workers,  entitled  "  Brassworkers  of  Berlin  and  of  Birmingham,"  wa.s  puhlishcd  by  P.  S. 
King  &  Son,  London,  in  1910.  This  is  a  joint  report  by  a  representative  of  a  large 
bra.sswork.s,  the  secretary  of  the  National  Society  of  Amalgamated  Brassworkers,  and 
a  repre.sentative  of  the  Birmingham  Hospital.  The  report  includes  an  interesting  ac- 
count of  the  Brassworkers'  Trade  Union  and  general  observations  on  the  German  com- 
pulsory health  insurance  system. 
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^BLE  58  -MORTALITY  FROM  PULMONARY  TUBERCULOSIS  AND  FROM  OTHER  DIS- 
E  VSES  '  OF  TTIE  RESPIR  .!lTORY  SYSTEM  AMONG  BRASS  WORKERS.  COMPARED  WITH 
THAT  OF  ALL  OCCUPIED  UALES,  IN  ENGLAND  AND  WALES,  1900  TO  1902,  BY  AGE 
GROUPS. 

lource-  Part  H, Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar-General  o!  Births, Deaths, 

and  Marriages  in  England  and  Wales.] 


Ago  at  death. 

Mortality  from  pulmonary  tul5erculo.sis. 

Mortality  from  other  diseases  of  the 
respiratory  system. 

Death 
rale  per 
1.000  for 
all  occu- 
pied 

males. 

Death  rate  for  brass  workers. 

Dealh 
rate  per 
1.000  for 
all  occu- 
pied 

males. 

Death  rate  for  brass  workers. 

Rate  per 
1,000. 

Greater(+) 
or  less  (— ) 
than  rate 

for  all 
occupied 
males. 

Per  cent 
of  rate  for 
all  occu- 
pied 
males. 

Rate  per 
1,000. 

Greater(+) 
or  less  (— ) 
than  rate 

for  all 
occupied 
males. 

Per  cent 
of  rate  for 
all  occu- 
pied 
males. 

0.  .54 

1.  .55 
2.03 
2.74 
3. 04 
2.16 
1.11 

0.49 
2.17 
2.93 
4.  .53 
4.01 
2.58 
.44 

-0.05 
+  .62 
+  .90 
+  1.79 
+1..57 
+  .42 
-  .67 

91 
140 
144 
165 
152 
119 

40 

0.24 
.48 
.77 
1.66 
3. 32 
6.  .54 
17. 77 

0. 24 
.52 
.60 
2.05 
3. 94 
9.42 
19.06 

100 
103 
78 
123 
119 
144 
107 

20  to  24  years,. 
25  to  34  years  

45  to  54  years  

55  to  64  years  

65  years  and  over. 

+0. 04 
-  .17 
+  .39 
+  .62 
+2.  SS 
+1.29 

INVESTIGATIONS  BY  THE  ILLINOIS  COMMISSION  ON  OCCUPATIONAL 

DISEASES. 

A  number  of  special  investigations  have  been  made  of  the  brass 
industry  in  the  United  States,  but  chiefly  with  reference  to  the  occur- 
rence of  brass  poisoning,  or  "brass  founders'  ague."  One  of  the 
most  important  of  these  investigations  is  by  E.  E..  Hayhurst,  the 
results  of  which  were  published  by  the  Illinois  Commission  on 
Occupational  Diseases.  Brass  being  an  alloy  composed  of  copper 
and  zinc,  the  actual  degree  of  metallic  dust  exposure  in  the  different 
processes  is  quite  considerable.  No  specialized  investigations  have 
been  made  to  ascertain  the  relative  degree  of  dust  exposure  at  the 
furnaces  and  the  foundries  and  in  connection  with  manufacturing 
processes.  The  dust  inhaled  is,  of  course,  more  or  less  mixed,  and  in 
the  majority  of  cases  may  be  more  mineral  than  metallic  in  character. 
The  so-called  "  brass  chills,"  or  "  brass  founders'  ague,"  occurs  almost 
exclusively  in  brass  foundries  and  never  in  the  more  specialized  man- 
ufacturing processes.  According  to  Hayhurst,  however,  in  addition 
to  brass  founders'  ague  there  is  a  distinct  liability  to  respiratory 
diseases. 

MOETAIITY  or  BRASS  MOLDERS  IN  OHIO. 

An  investigation  made  in  Ohio  for  the  three  years,  1910  to  1912, 
included  43  deaths  of  brass  molders  and  brass  workers,  of  whom  14, 
or  32.7  per  cent,  died  from  pulmonary  tuberculosis.  It  is  pointed 
out  in  this  connection  in  Hayhurst's  report  on  Health  Hazards 
that  "While  the  number  of  total  deaths  reported  is  small,  the  high 
rate  of  consumption  is  in  harmony  wdth  observations  concerning  this 
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industry  roported  elsewhere."  Old  age  is  rarely  attained  amon^ 
persoiiij  employed  in  the  brass  industry,  and,  according  to  Sir  Thomas 
Oliver,  out  of  1,200  brass  casters  in  Birmingham  (England)  only  10 
were  found  to  be  living  beyond  GO  years.  How  far  this  inferior  lon- 
gevity is  the  result  of  dust  exposure  is  not,  perhaps,  directly  ascer- 
tainable, but  there  are  reasons  for  believing  that  the  excessive  mor- 
tality from  tuberculous  diseases  among  brass  workers  bears  some  rela- 
tion to  the  relatively  considerable  and  practically  continuous  exposure 
to  metallic  and  mineral  dust. 

This  exposure,  of  course,  is  exceptionally  great  in  grinding  and 
polishing  brass,  which  are  elsewhere  discussed  in  detail  without 
particular  reference,  however,  to  the  brass  industry.  The  sanitary 
conditions  of  the  industry  are,  as  a  general  rule,  far  from  satisfac- 
tory, and  in  the  Ohio  investigation,  for  illustration,  "in  no  place 
were  means  adopted  to  confine  and  remove  brass  fumes  during  pour- 
ing." The  general  construction  of  brass  foundries  was  determined  as 
hygienically  good  in  42  places,  fairly  so  in  21,  and  unsatisfactory  in 
the  remaining  43.  All  of  the  special  processes,  such  as  core  making, 
metal  grinding,  casting  cleaning,  machine-shop  practice,  polishing 
and  buffing,  involve  a  more  or  less  definite  hazard  of  dust  exposure. 
The  air  conditions  in  the  foundry  processes  of  the  brass-workinc 
plants  investigated  in  Ohio  were  found  to  be  good  in  only  17  places, 
fair  in  41,  and  decidedly  hazardous  to  the  health  of  the  workers  in  48. 

MEDICAI  ASPECTS  OF  THE  BRASS  INDUSTRY  IN  CONNECTICUT. 

The  medical  aspects  of  the  brass  industry  in  Connecticut  have 
been  investigated  and  reported  upon  by  W.  Oilman  Thompson,  who 
states  that : 

The  inhalation  of  powdered  brass,  the  dust  of  brass  filings,  etc., 
irritates  the  respiratory  mucosa  and  lungs.  The  metal  may  also  be 
swallowed  after  inhalation  into  the  mouth,  or  conveyance  to  the  mouth 
by  unclean  hands  or  food  or  plug  tobacco.  In  this  manner  chronic 
poisoning  in  time  results,  with  symptoms  which  differ  considerably 
fi'om  those  of  the  ague,  aboTe  described.  Chronic  bronchitis  is  usu- 
ally to  be  found  and  sometimes  fibroid  phthisis  and  tuberculosis. 
The  digestive  system  is  deranged,  and  the  victim  complains  of  dys- 
pepsia, anorexia,  gastro-intestinal  catarrh,  nausea,  vomiting,  thirst, 
irregular  action  of  the  bowels,  occasional  intestinal  coiic,  and  a 
metallic  taste  in  the  mouth.  The  tartar  on  the  teeth  may  become 
green  from  a  deposit  of  cop^Der  salts.  Headache  and  general  muscular 
pains  are  common,  and  the  patients  often  become  neurotic,  depressed, 
and  hypochondriacal. 

The  evidence  obtainable  by  means  of  such  investigations  would, 
therefore,  seem  to  sustain  the  statistical  data  derived  from  American 


and  foreign  sources. 
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MORTALITY  OF  BRASS  WORKERS-UNITED  STATES  REGISTRATION  AREA. 

The  mortality  of  brass  workers  has  been  reported  upon  for  the 
year  1909  by  the  Division  of  Vital  Statistics  of  the  United  States 
Census  Bureau,  but  no  subsequent  information  has  been  made  public, 
and  the  data  are,  therefore,  limited  to  the  year  referred  to.  Accord- 
ing to  the  census  report,  out  of  201  deaths  of  brass  workers,  64,  or 
31.8  per  cent,  were  from  pulmonary  tuberculosis.  The  details  of  the 
mortality  by  age  groups  are  shown  in  Table  59. 

TVBLE  59 -PROPORTIONATE  MORTALITY  OF  BRASS  WORKE^^S  FROM  PULMONARY 
TUBERCULOSIS,  UNITED  STATES  REGISTRATION  AREA,  1909,  BY  AGE  GROUPS. 


Age  at  death. 


15  to  24  years  

25  to  34  years  

35  to  44  years  

4a  to  54  years  

65  to  64  "years  

65  years  and  over  

Total,  15  years  and  over 


Deaths 
from  all 
causes. 


201 


Deaths  from  pulmonary 
tuberculosis. 


Number. 


16 
21 
11 

8 
4, 
i 


64 


Per  cent  ol 
deaths 
from  all 
causes. 


64.0 
50.0 
31.4 
16.7 
15.4 
16.0 


31.8 


Table  60.— PROPORTIONATE  MORT.\LITY  OF  BRASS  WORKERS  FROM  NONTUBERCU- 
LOUS  RESPIRATORY  DISEASES,  UNITED  STATES  REGISTRATION  AREA,  1909. 


Cause  of  death. 

Deaths  from  nontuber- 
culous  respiratory  dis- 
eases. 

Number. 

Per  cent  of 
deaths 
from  all 
causes. 

3 
18 
1 

1.5 
9.0 
.5 

Pneumonia  

Total  

22 

10.9 

Table  59  is  extremely  suggestive  and  indicates  an  excessive  fre- 
quency of  pulmonary  tuberculosis  among  brass  workers,  which  term 
unquestionably  includes  a  considerable  number  of  polishers  and 
buffers.  Aside  from  the  relatively  high  proportion  of  deaths  from 
pulmonary  tuberculosis  of  31.8  per  cent  in  the  mortality  from  all 
causes,  other  nontuberculous  respiratory  diseases  as  shown  in  Table  60 
cause  a  mortality  of  10.9  per  cent,  or,  respectively,  1.5  per  cent  from 
bronchitis,  9  per  cent  from  pneumonia,  and  0.5  per  cent  from  other 
respiratory  diseases.  The  table  in  a  general  way  confinns  the  data 
derived  from  other  sources,  and  obviously  suggests  the  relative  un- 
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healthfulness  of  employment  in  the  brass  industries,  witliout  specific 
reference,  however,  to  the  particuLar  occupations,  as  to  wliich  the 
information  is  not  avaihible. 

The  results  of  this  analysis  of  the  available  American  vital  statistics 
of  brass  workei-s  for  the  registration  area  are  fui-ther  confirmed 
by  the  corresponding  statistics  derived  from  the  industrial  insurance 
experience  of  the  Prudential  Insurance  Co. 

MORTALITY  OF  BHASS  WORKEES-INDUSTRIAL  INSURANCE  EXPERIENCE, 

Table  fil—PROPOHTIONATE  MORTALITY  FROM  PULMONARY  TUBER0ULO<?iq  AMOVP 
BRASS  WORKERS,  INDUSTRIAL  EXPERIENCE  OF  PRUDmTIAL  S  ?897  ^o  ^9,? 
COMPARED  WITH  THAT  OP  ALL  MALES  IN  UNITED  STATES  REOLSTRimON  Jrf"' 
1900  TO  1913,  BY  AGE  GROUPS.  v.i.^ixvAiiujN  aula, 


Age  at  death. 

Deaths  of  hrass  workers, 
1897  to  1914,  from— 

Per  cent  of  deat  hs  from 
pulmonarv  tubercu- 
losis among — 

AU  causes. 

Pulmonary 
tubercu- 
losis. 

Bra,<!S 
workers. 

MnlC!  in 
theresistra- 
lion  area, 
1800  to  1913. 

15  to  24  years  

91 
149 
146 
99 
93 
55 

53 
76 
64 
24 
15 

58.2 
51.0 
43.8 
24.2 
16.1 

27.0 
30.5 
23.4 
14.7 
7.9 
2.6 

35  to  44  years  

55  to  64  years  

65  years  and  over  

Total,  15  years  and  over  

033 

232 

36.7 

13.9 

The  experience  shown  in  Table  61  includes  633  deaths  fi-om  all 
causes,  of  which  232,  or  36.7  per  cent,  are  from  pulmonary  tuber- 
culosis. The  proportionate  mortality  from  pulmonary  tuberculosis 
is  decidedly  excessive  at  all  ages  under  65.  In  support  of  the  sta- 
tistics quoted  by  Sir  Thomas  Oliver  regarding  the  proportion  of 
brass  workers  attaining  to  old  age,  it  is  suggestive  that  out  of  633 
deaths  of  brass  workers  at  all  ages,  55,  or  only  8.7  per  cent,  should 
have  attained  to  ages  65  and  over.  The  statistics  of  Sir  Thomas 
Oliver,  however,  apparently  have  reference  to  brass  founders  alone, 
who  are  miquestionably  exposed  to  greater  health  hazards  than  brass 
workers  generally.  Unfortunately  the  data  for  a  specialized  analysis 
by  occupations,  in  detail,  are  not  available  for  the  brass  industry  at 
the  present  time. 

GENERAL  CONCLUSIONS. 

In  a  general  way  the  insurance  mortality  statistics  confirm  the  data 
and  observations  derived  from  other  sources.  The  dust  hazard  in 
the  brass  working  trade  is,  of  course,  only  one  of  many  health-in- 
jurious conditions  inherent  in  the  industr}^,  all  of  which  are  sug- 
gestive of  th^  exceptional  urgency  of  thoroughly  efficient  sanitary 
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precautions,  and  the  use  of  protective  devices  on  the  part  of  tliose 
most  seriously  affected  by  the  liability  to  brass  poisoning  and  its 
related  respiratory  affections. 

ARTIPICIAL  FLOWERS. 

T^his  occupation  is  not  strictly  within  the  group  of  trades,  indus- 
tries, or  occupations  with  continuous  and  considerable  exposure  to 
metallic  dust.  It  is,  however,  included  in  view  of  the  observations 
by  Sir  Thomas  Oliver,  that  the  workers  employed  in  the  manufac- 
ture of  artificial  flowers,  chiefly  French  roses,  especially  the  double 
roses,  "  complain  of  headache,  nasal  catarrh,  dryness  of  the  throat, 
probably  from  the  dust,  and  also  of  vomiting."  In  addition,  he 
observes,  "  In  at  least  one-third  of  those  who  suffer,  the  symptoms 
are  those  of  metallic  poisoning,  for  on  examination  of  the  red  leaves 
of  the  roses  several  ai-e  found  to  contain  salts  of  lead."  He  draws 
particular  attention  to  the  health-injm'ious  effects  of  this  group  of 
occu])ations  upon  the  young  women  engaged  in  salesrooms  wbere 
artificial  flowei-s  are  collected  and  distributed,  and  states  tliat  "  a 
few  of  them  show  a  tendency  to  larjaigeal  and  pulmonary  catai'rh, 
attended  by  a  cough,  owing  to  the  dust  given  off'  by  the  flowers. 
Upon  a  microscopic  examination  of  the  expectoration  it  was  found 
that  particles  of  dust  contained  therein  were  identical  with  those 
given  off  from  the  flowers." 

PROCESSES  OF  ARTIFICIAX-FLOWEK  MAKING. 

An  extended  account  of  the  processes  of  artificial-flower  making 
m  the  United  States,  by  Walter  O.  Lincoln,  is  published  in  the 
Weekly  Underwriter,  New  York,  March  17,  1914.  The  different 
processes  are  not  indicative  of  a  considerable  amount  of  dust  ex- 
posure, although  mention  is  made  of  the  use  of  thisel  including  mica 
in  its  composition.  In  connection  with  the  manufacture  of  leaves 
it  is  stated  that  the  claim  is  made  on  good  authority  tbat  "the  gas- 
heated  presses  are  injurious  to  the  health  of  the  operators,  who  are 
required  to  sit  many  hours  with  the  lower  limbs  extended  under  the 
press,  with  gas  burners  near  by,  which  overheat  the  abdomen  and 
cause  stomach  trouble."  There  are,  however,  no  intimations  that 
the  manufacture  of  leaves  or  flowers  involves  a  particular  hazard 
of  metallic  or  mineral  dust  exposure. 

A  brief  reference  occurs  in  the  Second  Eeport  of  the  New  York 
Stiile  Factory  Investigating  Commission  (Vol.  II,  p.  1156),  accord- 
ing to  which  «  The  danger  in  this  industiy  was  reputed  to  be  fi'om 
the  use  of  the  arsenic  greens  for  the  purpose  of  dveing  and  dusting 
the  material."    The  different  processes  are  briefly  described  in  the 
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preliminary  report  of  the  commission  for  1912.  In  none  of  these 
investigations  was  definite  evidence  produced  tending  to  prove  an 
exceptional  liability  to  pulmonary  tuberculosis  in  consequence  of 
exposure  to  the  inhalation  of  metallic  and  mineral  dusts,  but  more 
extended  investigations  would  be  required  for  the  purpose  of  scien- 
tific conclusiveness. 

An  admirable  discussion  of  the  life  and  labor  of  artificial-flower 
workers  by  Miss  Mary  Van  Kleeck  was  published  by  the  Russell 
Sage  Foundation  in  behalf  of  the  Committee  on  Women's  Work 
(New  York,  1913).  The  investigation  is  of  special  importance  in 
view  of  the  fact  that  it  was  made  in  the  city  of  New  York  where 
three-quarters  of  all  the  artificial  flowers  produced  in  the  United 
States  are  made.  All  of  the  shops  in  the  Borough  of  Manhattan 
known  to  make  artificial  flowers,  employing  5,240  workers,  were 
visited.  The  proportions  in  various  age  groups  of  371  home  workers 
in  110  families  were  as  follows :  Children  under  8  years  of  age,  10.2 
per  cent ;  children  8  to  14  years  of  age,  27.2  per  cent ;  children  14  to 
16  years  of  age,  11.3  per  cent;  and  adults  16  years  of  age  and  over, 
61.3  per  cent.  The  proportions  in  various  age  groups  of  women  shop 
workers  employed  in  artificial-flower  making  were:  Ages  10  to  16 
years,  14  per  cent ;  ages  16  to  25  years,  63  per  cent ;  and  ages  25  and 
over,  23  per  cent.  This  compares  with  all  women  workers  in  manu- 
facturing industries  as  follows:  Ages  10  to  16  years,  9  per  cent;  ages 
16  to  25,  53  per  cent;  and  ages  25  years  and  over,  38  per  cent.  The 
artificial-flower  making  industry  is,  therefore,  typically  representa- 
tive of  female  workers  at  the  younger  or  immature  ages.  An  analysis 
of  the  wages  earned  proves  conclusively  that  the  employments  are 
decidedly  underpaid.  An  inquiry  into  the  hours  with  special  refer- 
ence to  fatigue  seemed  to  justif}^  the  conclusion  that,  regardless  of 
the  fact  that  the  work  was  light,  the  elements  of  fatigue  were  by 
no  means  lacking;  that  many  of  the  worlcrooms  were  poorly  ven- 
tilated, and  that  the  air  was  vitiated  because  of  the  use  of  gas  stoves 
for  heating  the  tools  and  sometimes  by  gas  used  in  illiunination. 
Complaint  was  also  made  that  certain  dj^es  used  were  poisonous,  and, 
according  to  the  author,  "  this  opinion  was  expressed  so  frequently  by 
the  workers  that  it  seems  credible,  although  no  medical  examinations 
have  been  made  to  support  it.  The  girls  say  that  they  inhale  the 
dust  from  cheap  flowers  and  that  the  color  frequently  stains  their 
hands  and  may  inadvertently  be  rubbed  on  the  mouth  or  eyes."  It 
is,  therefore,  suggested  that  "  a  special  investigation  of  the  physical 
cfl'ects  of  these  dyes  ought  to  be  made,  but  in  the  broader  sense  the 
health  aspects  of  the  entire  industry  should  be  subjected  to  critical 
and  qualified  consideration." 
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GENERAL  CONCLUSIONS. 

Since  in  this  industry  women  are  almost  exclusively  employed, 
the  industrial  insurance  experience  data  are  inconclusive.  There 
luive  been  only  13  deaths  of  male  artificial-flower  makers  in  the  ex- 
perience of  the  Prudential  Insurance  Co.  during  the  period  1907  to 
1914,  of  which,  however,  4,  or  30.8  per  cent,  were  from  pulmonary 
tuberculosis.  Three  of  the  deaths  occurred  at  ages  under  35,  of 
which  two  were  from  this  particular  disease.  The  corresponding 
data  for  women  are  not  available.  On  account  of  its  practical  im- 
portance as  an  employment  for  young  persons,  chiefly  girls  of  the 
period  of  early  adoleiscence,  it  would  seem  a  matter  of  some  urgency 
that  the  health  aspect  of  this  group  'of  occupations  with  special  refer- 
ence to  the  dust  hazard  and  the  probable  liability  to  an  excessive 
mortality  from  tuberculosis  should  be  made  the  subject  of  a  thor- 
oughly qualified  investigation. 
106811°— IS— Bull.  231  11 


CHAPTER  m.— OCCUPATIONS  WITH  EXPOSURE  TO 

MINERAL  DUST. 


Mineral-dust  exposure  is  most  common  in  the  stone  industry, 
iimong  potters,  in  cement  manufacture,  and  in  mining.   Mineral  dust 
varies  widely  and  essentially  in  its  mechanical  and  chemical  prop- 
erties, and  much  more  so  than  is  the  case  with  the  different  varieties 
of  metallic  dust.    The'  quantitative  degree  of  dust  exposure  is  also 
decidedly  greater  in  the  case  of  mineral  dust,  which  frequently  con- 
taminates the  entire  atmosphere  in  a  finely  comminuted  form  for 
prolonged  periods  of  time.   Since  all  dust  is  primarily  injurious  on 
account  of  its  irritating  effects  on  the  respiratory  organs,  it  is  self- 
evident  that  essential  variation  in  the  mechanical  properties  of  the 
dust  must  correspondingly  affect  the  consequential  results  on  lung 
tissue  and  the  development  of  lung  fibrosis  and  pulmonary  tuber- 
culosis.   It  is  estimated  that  at  every  inhalation  an  adult  person 
inhales  about  one-half  liter  of  air,  and  since  the  normal  respiration 
is  from  16  to  18  times  per  minute  the  approximate  quantity  of  air 
inhaled  is  from  8  to  9  litez-s  per  minute  and  from  480  to  540  liters 
per  hour.    Continuous  exposure,  therefore,  to-  even  relatively  small 
amounts  of  atmospheric  impurities  may  have  proportionately  serious 
pathological  results.    According  to  Hesse,  a  man  working  10  hours 
a  day  inhales  approximately  0.09  gram  of  dust  per  day  if  employed 
in  a  sawmill,  0.025  gram  per  day  if  employed  in  a  flour  mill,  and  1.12 
grams  per  day  if  employed  in  a  cement  mill.   Regardless,  however, 
of  the  fact  that  the  quantitative  exposure  to  dust  inhalation  in  cement 
manufacture  exceeds  very  considerably  the  corresponding  exposure 
in  many  other  occupations,  it  is  apparently  well  established  by  rea- 
sonably trustworthy  data  that  the  inhalation  of  cement  dust  is 
decidedly  less  injurious  to  lung  tissue,  with  special  reference  to  pul- 
monary tuberculosis,  than  exposure  to  sandstone  dust  or  granite 
dust,  etc.    One  important  factor  which  is  frequently  overlooked  is 
the  solubility  or  insolubility  of  the  mineral  dust  inhaled,  and  the 
chemical  nature  of  the  dust  may  therefore  be  of  even  greater  im- 
portance than  its  mechanically  irritating  qualities.    The  degree  of 
comminution  is  also  of  material  importance  in  that  in  almost  exact 
proportion  to  the  degree  of  fineness  the  dust  particles  will  penetrate 
into  the  remote  portions  of  the  lungs.   It  is  therefore  held  that  the 
more  minutely  comminuted  the  dust,  the  more  serious,  in  general 
terms,  will  be  the  damage  to  the  respiratory  organs. 
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MINERAL  DUST  AND  PULMONARY  TUBERCULOSIS, 

The  term  "mineral  dust"  for  practical  reasons  is,  for  the  present 
purpose,  limited  to  finely  comminuted  particles  of  mineral  substances 
as  generally  dill'erentiated  from  metallic  substances  obtained  by  m 
ing,  quarrying,  or  other  extractive  processes.  No  precise  definiti 
regarding  mineral  dust  seems  practicable  in  view  of  the  truly  enc 
mous  range  of  minerals,  varying  from  potash  salts  and  fuller, 
earth,  phosphate  rock,  mica,  slate,  asbestos,  mineral  paints,  graphite, 
cement,  gypsum,  borax,  asphalt,  lime,  coke,  etc.,  to  pure  silica  or 
quartz,  which  for  the  present  purpose  must  be  considered  the  most 
injurious  of  all  forms  of  mineral  dust,  approaching  quite  closely  in 
degree  of  seriousness  to  the  most  irritating  forms  of  metallic  dust. 
The  relation  of  mineral-dust  inhalation  to  pulmonary  tuberculosis 
and  nontuberculous  lung  diseases  is  ascertainable  only  as  regards  the 
more  important  mineral  products,  such  as  slate,  cement,  lime,  coal, 
silica,  and  other  stones,  chiefly  marble,  limestone,  sandstone,  blue- 
stone,  and  gi-anite.  There  are  no  trustworthy  mortality  statistics 
regarding  dust  exposure  and  its  relation  to  health  in  connection  with 
the  mining  of  phosphate  rock,  mica,  asbestos,  sulphur,  soaps-tone, 
graphite,  borax,  asphalt,  and  abrasive  materials.  Few  of  these  in- 
dustries are  relatively  important  as  regards  the  number  of  persons 
employed  therein,  but  for  scientific  purposes  it  is  most  desirable 
that  the  health-injurious  results  of  each  and  every  form  of  mineral 
dust  should  receive  the  required  extended  and  qualified  consideration. 
The  typical  form  of  industrial-dust  phthisis  met  with  in  occupations 
with  exposure  to  mineral  dust  conforms  more  to  the  precise  defini- 
tion of  industrial  pneumoconiosis  or  nontuberculous  lung  disease 
in  its  initial  development,  although  as  a  general  rule  there  is  a  super- 
induced true  pulmonary  tuberculosis  which  is  properly  returned  as 
the  immediate  cause  of  death.  In  occupations  with  exposure  to  min- 
eral dust  it  is  therefore  of  even  greater  importance  than  in  occupa- 
tions with  exposure  to  metallic  dust  that  the  nontuberculous  lung 
diseases,  j)articularly  asthma  and  chronic  bronchitis,  should  receive 
some  consideration,  aside  from  the  invariably  more  important  mor- 
tality from  pulmonary  tuberculosis,  although  the  latter  often  is  not 
the  primary  but  rather  a  contributory  cause  of  death. 

LUNG  DISEASES  AND  MINERAL  AND  METALLIC  DUST  EXPOSURE. 

This  conclusion  is  quite  fully  sustained  by  Table  62,  which  is 
derived  from  the  industrial  insurance  experience  of  the  Prudential 
Insurance  Co.  for  the  period  1897  to  1914,  and  which  may  safely  be 
considered  representative  for  the  couiatry  at  large. 
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Tablr  G2.-C0MPARATrVE  PROPORTIONATE  MORTALPrY  FROM  PULMONARY  TUBE R- 
*  CUL0SI3  AND  NONTUBERCULOUS  RESPIRATORY  DISEASES  IN  OCCUPATIONS  EX- 
POSING TO  MINERAL  AND  METALLIC  DUST,  INDUSTRIAL  EXPERIENCE  OF  PRU- 
DENTIAL CO.,  1S97  TO  19M. 


Deaths  of  workers  exposed  to— 


Cause  of  death. 

Mineral  dust. 

Metallic  dast. 

Number. 

Per  cent. 

Number. 

Per  cent. 

3,129 

27.3 

2,960 

36.0 

105 
173 
1,198 

199 

.9 
1.5 
10.5 
1.7 

47 

70 
096 
132 

.6 
.9 
8.5 
1.6 

Total  

1,67.'; 
6,653 

14.6 
58.1 

945 
4,326 

11.5 
52.5 

11,457 

100.0 

8,231 

100.0 

According  to  this  analj'sis  the  proportionate  mortality  from  non- 
tuberculous  respiratory  diseases  in  occupations  with  exposure  to 
mineral  dust  is  14.6  per  cent,  against  11.5  per  cent  for  occupations 
with  exposure  to  metallic  dust.  Every  important  form  of  non- 
tuberculous  respiratory  disease  is  proportionately  more  common 
among  occupations  with  exposure  to  mineral  dust,  but  the  propor- 
tionate mortality  from  pulmonary  tuberculosis  is  only  27.3  per  cent, 
against  36  per  cent  for  occupations  with  exposure  to  metallic  dust. 

MORTALITY  FROM  PULMONARY  TUBERCULOSIS  IN  OCCUPATIONS 
WITH  EXPOSURE  TO  MINERAL  DUSTS— UNITED  STATES  REGIS- 
TRATION AREA. 

The  conditions  of  employment  in  the  industries,  trades,  and  occu- 
pations which  are  considered  in  detail  in  this  chapter  are  often  so 
Avidely  at  variance  with  one  another  that,  as  stated  in  the  preceding 
chapter  with  regard  to  metallic  dust,  the  mortality  data  represent 
averages  which  must  be  interpreted  with  extreme  caution  as  regards 
their  application  to  particular  employments  with  a  more  or  less  ascer- 
tainable degree  of  exposure  to  mineral  dust.  Such  exposure  is  nearly 
always  an  important  predisposing  cause  of  pulmonary  tuberculosis, 
but  particularly  so  in  certain  branches  of  the  stone  industry  and 
among  potters.  Tables  63  and  64  following  are,  therefore,  merely  in- 
tended as  a  general  statement  of  the  essential  mortality  facts  concern- 
ing this  group  of  occupations,  with  special  reference  to  pulmonary 
tuberculosis  and  nontuberculous  respiratory  diseases,  as  derived  from 
the  available  official  statistics  of  the  Division  of  Vital  Statistics  of  the 
United  States  Census  Bureau-  A  subsequent  additional  table  presents 
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the  corresponding  facts  as  derived  from  the  extended  experience 
of  a  representative  industrial  insurance  company.  The  practical 
usefulness  of  this  analysis  is  naturally  rather  limited  for  the  reasons 
stated,  but  the  data  provide  a  fairly  trustworthy  measure  of  the 
relative  frequency  of  pulmonaiy  tuberculosis  in  the  group  of  indus- 
tries and  occupations  subject  to  a  more  or  less  ascertainable  degree 
of  liealth-injurious  exposure  to  the  continuous  and  considerable 
inhalation  of  mineral  dust. 

Tahle  63.-PE0P0RTI0NATE  MORTALITY  FROM  PULMONARY  TUBERCULOSiq  m 
OCCUPATIONS  WITH  EXPOSURE  TO  MINERAL  DUST,  UNITED  STATES  ReSisJrT 
TION  AREA,  1908  AND  1909,  BY  AGE  GROUPS.  ''XAijiB  KJi-l^lSlRA- 


Aee  af.  death. 

Deaths 
from  all 
caoses. 

Deaths  from  pulmonary 
tuberculosis. 

Number. 

Per  cent 
of  deaths 
from  all 
causes. 

756 
1,524 
2, 172 
2,399 
2,258 
2,162 
10 

256 
582 
700 
623 
259 
87 
1 

33.9 
38.2 
32.2 
21.8 
11.5 
4.0 
10.0 

25  to  34  years  

65  years  and  over  

Age  unkjiowii  

Total,  15  years  and  over  

11,281 

2, 408 

21.. 3 

Table  64.-PROPORTIONATE  MORTALITY  FROM  NONTUBERCULOUS  RESP 
DISEASES  IN  OCCUPATIONS  WITH  EXPOSURE  TO  MINERAL  DUST,  UNITE 
REGISTRATION  AREA,  1908  AND  1909. 

IRATORY 
D  STATES 

Cause  of  death. 

Number  of 
deaths. 

Per  cent 
of  deaths 
from  all 
causes. 

26 
96 
840 
124 

0.2 
.9 
7.4 
1.1 

Other  noutulMjrculous  respiratory  diseases  

Total  

1,086 

9.6 

INCONCLUSIVE  OCCUPATIONAL  MORTALITY  STATISTICS. 

The  aggregate  experience,  according  to  Table  63,  for  the  two  years 
under  observation  (no  subsequent  official  statistics  have  been  pub- 
lished), indicates  a  proportionate  mortality  from  pulmonary  tuber- 
culosis among  men  employed  in  occupations  with  exposure  to  mineral 
dust  of  21.3  per  cent,  which  compares  with  21  per  cent  for  occupa- 
tions with  exposure  to  metallic  dust,  as  ascertained  by  an  analysis  of 
the  corresponding  data  derived  from  the  same  official  sources.  The 
data  can  not  be  considered  entirely  conclusive  on  account  of  the 
fact  that  the  industries  and  occupations  with  exposure  to  mineral 
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dust  include  a  relatively  large  number  of  persons  not  exposed  to  the 
risk  of  dust  inhalation  to  a  serious  degree.    If  it  were  practicable 
to  separate  those  directly  exposed  to  the   dust  danger  from 
those  not  exposed  to  any  such  risk  whatever,  the  resulting  pro- 
portionate mortality  from  pulmonary  tuberculosis  and  nontuber- 
culous  resjairatory  diseases  would,  of  coui-se,  be  much  more  excessive. 
For  illustration,  it  is  noted  that  the  pottery  industry  as  a  whole  is 
chargeable  with  a  serious  risk  of  mineral-dust  exposure.   The  jDarticu- 
lar  dust  hazard  is  experienced  chiefly  among  flint-mill  workers,  mix- 
ers, scourers,  and  sweei:)ers.    If  the  mortality  rate  of  these  employ- 
ments could  be  correctly  ascertained  with  particular  reference  to 
pulmonary  tuberculosis,  there  can  be  no'  question  of  doubt  that 
the  proportionate  mortality  figure  would  be  decidedly  in  excess  of 
the  corresponding  figure  for  jiggcrmen,  jollyfhen,  throwers,  and 
other  numerically  important  pottery  employees.    The  same  conclu- 
sion aj^plies  to  the  glass  industry,  where  the  handlers  of  materials 
and  mixers  are  exposed  to  a  readily  ascertainable  dust  hazard,  which 
to  a  lesser  degree  afl'ects  batch  wheelers,  carboy  blowers,  clay  grind- 
ers, clay  trampers,  gatherers,  pot  makers,  etc.,  and  to  a  still  lesser 
degree,  glass  blowers,  finishers,  lamp  workers,  pressers,  etc.    As  far 
as  possible  the  occupational  differences  in  particular  industries  are 
considered  in  detail  in  the  discussion  following,  but  it  has  seemed 
advisable  to  consolidate  the  available  data  for  the  purpose  of  ascer- 
taining, as  far  as  practicable,  the  general  effect  of  mineral-dust  ex- 
posure, which,  as  previously  observed,  appears  to  be  less  serious  with 
reference  to  pulmonary  tuberculosis  than  continuous  and  consider- 
able exposure  to  metallic  dust. 

COMPARATIVE  MORTALITY  BY  INDUSTRIES  OR  OCCUPATIONS. 

In  addition  to  the  mortality  from  pulmonary  tuberculosis  the  com- 
parative mortality  from  nontuberculous  respiratory  diseases,  par- 
ticularly asthma  and  bronchitis,  is  also  distinctly  excessive  among 
occupations  with  exposure  to  mineral  dust,  and  even  more  so  than 
among  the  corresponding  occupations  with  exposure  to  metallic  dust. 
The  details  of  the  proportionate  mortality  from  pulmonary  tuber- 
culosis in  the  principal  occupations  for  which  the  information  is 
ascerfeainable  from  the  reports  of  the  Division  of  Vital  Statistics  of 
the  United  States  Census  Bureau,  for  the  two  years  1908  and  1909, 
are,  for  purposes  of  convenience,  shown  in  Table  65. 
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UNITED  STATES  REGISTRATION  AREA,  ms  AND  19S.fiY  AaE  GROWS 


Occupation  group. 


15  to  24  years. 


lirick  and  lile  makers ' 

Glussworlcers  

Marblo  and  stone  cut- 
lers  

I'ainters,  glaziers,  and 
vamishers  

Paper  hangers  i  

Plasterers  

Potters'  

Total  , 


Brick  and  tile  makers ' . 

Glassworkors  

Marble  and  stone  cut- 
ters  

Painters,  glaziers,  and 
vamishers  

Paper  hangers '  

Plasterers  

Potters'  

Total  


Deaths 
trom 
all 

causes 


14 
178 

61 

419 

15 
48 
13 


Deaths 
from  pul- 
monary 
tuborcii- 
losis. 


Num- 
ber, 


756 


3 

83 

16 

132 
4 
12 
6 


256 


Per 
cent. 


21.4 
47.2 

26.2 

30.8 
26.7 
25.0 
46.2 


33.9 


25  to  34  years. 


Deaths 
from 
all 
causes. 


Deaths 
from  pul- 
monary 
tubercu- 
losis. 


13 

202 

170 

96S 
36 

108 
27 


1,524 


Niun-  Per 
ber.  cent. 


3 

86 


23.1 
42.6 


74  43.5 


357| 
16' 
34' 
12 


36.9 
44.4 
31.5 
44.4 


35  to  44  years. 


Deaths 
from 
all 
causes. 


18 
169 

299 

1,423 
60 
177 
26 


Deaths 
from  pul- 
monary 
tubercu- 
losis. 


Num- 
ber. 


582  38.2 


55  to  64  years. 


26 
101 

407 

1,474 

33 
205 
12 


2,258 


96 

132 
1 

16 
5 


259 


7.7 
7.9 

23.3 

9.0 
3.0 
7.8 
41.7 


11.5 


65  years  and  over. 


41 
101 

316 

1,398 
31 
249 
26 


2,162 


87 


4.0 

7.9 

3.3 
6.5 
3.6 
3.8 


4.0 


2,172 


5 
56 

132 

415 
20 
61 
II 


700 


Per 
cent, 


27.8 
33.1 

44.1 

29.2 
33.3 
34.5 
42.3 


45  to  54  years. 


Deaths 
from 
all  ' 
causes. 


20 
117 

401 

1,598 
42 
189 
32 


32.2 


Age  unknown. 


10 


25.0 


10.0 


2,399 


Deaths 
from  |Hil- 
raouary 
tubercu- 
losis. 


Num-j  Per 
ber.  cent. 


3 
23 

167 

278 
9 
31 
12 


15. 0- 
19.7 

41. » 

17.4 

21.4 
16.4 
37.5' 


523  21.  S 


Total,  15  years 
and  over. 


133 
867 

1,657 

7,294 
217 

.  977 
136 


11,281 


16  12.0 
260  30.0 


509 

1,361 
52 
163 
47 


2,408 


30.7 

18.7 
24.0 
16.7 
34.6 


21.3 


1  Data  are  for  1909  only. 

The  table  emphasizes  the  rather  wide  range  in  the  mortality  from 
pulmonary  tuberculosis  in  the  different  occupations^  industries,  or 
trades  with  exposure  to  mineral  dust,  a  difference  attributable 
partly  at  least  to  variations  in  conditions  of  employment,  or,  more 
precisely,  to  the  proportion  of  all  the  employees  of  the  industry  con- 
cerned who  were  considerably  exposed  to  the  dust  menace,  A  much 
more  important  influence,  however,  on  the  tuberculosis  rate  is  the 
variation  in  the  chemical  and  mechanical  properties  of  the  mineral 
dust  inhaled  and  the  quantitative  degree  of  dust  inhaled,  which,  as 
elsewhere  observed,  probably  reaches  a  maximum-  in  certain  processes 
of  cement  manufacture.  The  statistics  for  the  United  States  regis- 
tration area  are  unfortunately  limited  to  a  comparativelj'^  small 
number  of  specified  industries  and  trades,  but  there  are  no  reasons 
for  believing  that  the  pi'oportionate  mortality  figure  would  be 
materially  modified  by  the  inclusion  of  similar  or  allied  employments 
or  occupations  for  which  the  information  is  at  present  not  ascer- 
tainable from  ofHcial  sources.   The  comparison  of  the  different  em- 
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ployments  one  with  anotlier  is  also  subject  to  the  further  restriction, 
as  regards  practical  usefulness,  that  while  for  some  industries  and 
occupations,  such,  for  illustration,  as  painters,  etc.,  the  number  of 
deaths  is  relatively  large  and  sufficient  for  the  purpose,  for  other 
occupations^  such,  for  illustration,  as  brick  and  tile  making  and  the 
pottery  industry,  the  number  of  deaths  is  too  limited  for  entirely 
safe  conclusions. 


MORTALITY  FROM  NONTUBERCULOUS  RESPIRATORY  DISEASES. 

The  lunitations  of  the  available  statistics  are  even  more  serious  in 
the  case  of  nont'uberculous  respiratory  diseases,  but  it  has  seemed 
advisable  for  the  present  purpose  to  include  Table  66,  which,  how- 
ever, gives  data  which  refers  only  to  all  ages  combined  and  not  to  divi- 
sional periods  of  life  on  account  of  the  relatively  small  number  of 
deaths  available  for  analysis. 

TATiT.E  66.— PROPORTIONATE  MORTALITY  FROM  NONTUBERCULOUS  RESPIRATORY 
DISEASES  IN  SPECIFIED  INDUSTRIES  OR  OCCUPATIONS  WITH  EXPOSURE  TO  MIN- 
ERAL DUST,  UNITED  STATES  REGISTRATION  AREA.  1908  AND  1909. 


Deaths  caused  by  nontuberculons  respirator  j  diseases. 


Occupation  group. 

Asthma. 

Bronchitis. 

Pneumonia. 

Other. 

Total. 

Num- 
ber. 

Per 
cent. 

Num- 
ber. 

Per 
cent. 

Num- 
ber. 

Per 
cent. 

Num- 
ber. 

Per 
cent. 

Num- 
ber. 

Per 
cent. 

Brick  and  tile  makers  •  

8 
67 
131 
S33 
13 
79 
9 

6.0 
7.7 
7.9 
7.3 
6.0 
8.1 
6.7 

2 

6 
33 
64 

2 
U 

6 

1.6 
.7 

2.0 
.9 
.9 

1.1 

4.4 

10 

80 
202 
6S5 

18 
104 

17 

7.5 
9.2 
12.2 
9.0 
8.3 
10.6 
12.5 

G  Ia.<!sworkers  

Marble  and  stone  cutters . . . 
I'aintors,  glaziers,  and  vamisbers.. 

2 
9 
11 

0.2 
.5 
.2 

5 
29 
47 

3 
11 

1 

0.6 
1.8 

.6 
1.4 
1.1 

.7 

Plasterers  

Potters  1  ;  

Total  

3 
1 

.3 
.7 

20 

.2 

96 

.9 

840 

7.4 

124 

1.1 

1,086 

9.6 

^Data  are  for  1009  only. 
INDUSTRIAL  INSURANCE  MORTALITY  EXPERIENCE. 

In  view  of  the  limited  extent  of  the  available  official  occupation 
mortality  statistics  of  the  registration  area,  the  industrial  mortalitv 
experience  of  the  Prudential  Insurance  Co.  of  America  is  somewhat 
more  conclusive,  in  that  the  number  of  specific  occupations  is  more 
representative  of  the  industries  and  employments  with  exposure  to 
mineral  dust.  When  considered  as  a  group  and  for  some  of  the . 
more  important  occupations,  the  actual  mortality  data  are  also  more 
extensive.  The  details  of  the  experience  are  set  forth  in  Table  67 
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Table  e7.-PROPORTI0NATE  MORTALITY  FROM  PULMONARY    TUBERCTTT  ocra  .v. 


Age  at  death. 

Deaths 
from  all 
causes. 

Deaths  from  pulrao- 
nary  tuberculosis. 

Number. 

Per  cent 
of  deaths 
from  all 
causes. 

15  to  24  years  

1, 141 
1,920 
2,280 
2,303 
2,127 
1,684 
2 

365 
875 
823 
602 
355 
109 

32.0 
45.6 
36.1 
26.1 
16.7 
6.5 

25  to  34  years    

35  to  44  years  

55  to  64  years  

6.5  years  and  over  

Age  unknown   ......... 

Total,  15  years  and  over  

11,457 

3, 129 

27.3 

Table  68,-PROPORTIONATE  MORTALITY  FROM  NONTTTBERCULOUS  RESPIRATORY 
DISEASES  IN  OCCUPATIONS  WITH  EXPOSURE  TO  MINERAL  DUST  INDUSTRIAL 
EXPERIENCE  OF  PRUDENTIAL  CO.,  1897  to  1914 

Cause  ot  death. 

Number 
of  deaths. 

Per  cent  of 
deaths  from 
all  causes. 

105 
173 
1, 198 
199 

0.9 
1.5 
10.5 
1.7 

Bronchitis  

Other  nontuberculous  respiratcty  diseases  

Total  

1,675 

14.6 

As  observed  in  connection  with  the  corresponding  discussion  of 
the  occupations  with  exposure  to  metallic  dust,  the  insurance  experi- 
ence is  not  strictly  comparable  with  the  general  mortality  for  the 
country  at  large,  for  the  principle  of  adverse  selection  must 
be  considered,  and  the  fact  that  only  a  small  proportion  of  the 
risks  accepted  for  industrial  insurance  are  at  entry  subjected  to  a 
thorough  medical  examination.  A  much  more  important  factor, 
however,  is  that  the  occupation  analysis  in  the  Prudential  Co.  ex- 
perience is  more  strictly  limited  to  specific  occupations  with 
mineral-dust  exposure  as  separate  and  distinct  from  industries  or 
groups  of  closely  allied  employments,  which  it  is  safe  to  assume  are 
more  representative  of  the  census  mortality  returns;  in  other  words, 
in  the  Prudential  mortality  experience  the  reference  is  rather  to  pot- 
ters than  to  men  employed  in  the  pottery  industry;  to  glassworkers 
rather  than  to  men  employed  in  the  glass  industry;  more  so  than  is 
*  the  case  in  the  returns  made  available  through  the  Division  of 
Vital  Statistics  of  the  United  States  Census  Bureau  for  the  two 
years  1908  and  1909. 
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EXCESSIVE  FREQUENCY  OF  PULMONARY  TUBERCULOSIS. 

According  to  Table  G7,  the  proportionate  mortality  from  pul- 
monary tuberculosis  in  occupations  with  exposure  to  mineral  dust 
is  27.3  per  cent  for  all  ages,  which  compares  with  21.3  per  cent  as 
shown  by  the  census  occupation  mortality  returns.  The  differences 
are  quite  marked,  and  a  maximum  proportion  is  reached  at  ages 
25  to  34,  Avhen  out  of  1,920  deaths  from  all  causes  among  men  with 
exposure  to  mineral  dust,  875,  or  45.6  per  cent,  are  deaths  from  pul- 
monary tuberculosis,  in  contrast  to  a  corresponding  mortality  of 
49.6  per  cent  for  men  employed  in  occupations  with  exposure  to  me- 
tallic dust.  The  proportionate  mortality  from  pulmonary  tuberculo- 
sis among  men  employed  in  occupations  with  exposure  to  mineral 
dust  must  therefore  be  considered  distinctly  excessive,  but  particu- 
larly so  at  ages  under  45.  The  mortality  from  nontuberculous  re- 
spii-atory  diseases  affects  rather  the  more  advanced  ages,  and  this  is 
especially  the  case  with  pneimionia,  the  incidence  of  which  is  appar- 
ently increased  by  exposure  to  the  continuous  and  considerable  in- 
halation of  mineral  dust,  even  more  so  than  in  the  case  of  occupations 
with  exposure  to  metallic  dust.^ 

PROPORTIONATE  MORTALITY  BY  INDUSTRIES  OR  OCCUPATIONS. 

The  proportionate  mortality  by  specific  industries  or  occupations 
and  by  divisional  periods  of  life  is  shown  in  Table  69  following, 
which  will  facilitate  comparison  with  the  corresponding  table  for 
the  registration  area,  but  which  is  subject  to  the  same  suggestion  of 
extreme  caution  as  regards  the  interpretation  of  the  data  derived,  as 
explained,  from  different  sources. 

'The  mortality  from  pneumonia  in  the  registration  area  lias  apparently  been  de- 
cren.sing  during  recent  years,  as  shown  by  the  following  table,  derived  from  official 
Bources : 


Mortality  from  pneumonia  {exclusive  of  broncho  pneumonia) — United  States 

registration  area,  1903-1915. 
[Rate  per  100,000  of  population.] 


Males. 

Females. 

Tctal. 

190.5-1909  

116.7 
96.8 
91.5 

93.7 
76.3 
73.8 

105.1 
8(.i.  8 
82. 9 

1915    

No  thoroughly  qualified  analysis  has  thus  far  been  made  of  the  mortality  from  pneu- 
monia in  the  United  States,  particularly  in  its  relation  to  the  dusty  trades.  The  subject 
is,  however,  deserving  of  more  extended  and  strictly  scienUfic  consideration; 
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MOHTALITV   FROM   PULMONUIY  TUBEHOTTT  oqt=  txt 
SPECIl-rED  INDUSTRTES  OR  OCCUPATIONS  WITH  EXPOSURE  TO  If  m 

INDUSTRIAL  EXPERIENCE  OF  PRUDENTIAL  CO.,  1897  TO  19H.  BY  AoTvimST' 


Occupation  group. 


Asl)e.sto.s  worl^ers  

BricU,  tilo,  and  terra 
cotta  

Core  makers  

Gla.ssblowcrs  

Glass  culttrs  

fi  lassworkers,  other. .. 

Lime,  cemeut,  and 
gypsum  

LilhoKraphors  

Marble  and  stone  work- 
ers   

Holders  

Paint  factories  

Paper  hangers  

Plasterers  

Potteries  

Total  


Asbestos  workers  

Brick,  tile,  and  terra 
cotta  

Coi  e  makers  

Glass  blowers  

Giassoutt«rs  

Olassworkers,  other. . . . 

Lime,  cement,  and 
gypsum  

Lithographers  

Marble  and  stone  work- 
ers   

Molders  

Paint  factories  

Paper  hangers  

Plasterers  

Potteries  

Total  


15  lo  24  years. 


Deaths 
from  all 
causes 


48 
U3 
51 
53 
257 

18 
70 

60 
266 
10 
57 
58 
77 


1,141 


Deaths 
from 
pulmonary 
tubercu- 
losis. 


Num- 
ber. 


365 


Per 
cent, 


22.9 
31.9 
45.1 
39.6 
31.5 

11.1 
52.9 

38.3 
23.7 
40.0 
35.1 
34.5 
31.2 


25  to  34  years. 


Deaths 
from  all 
causes. 


32.0 


55  to  04  years. 


1 

121 
26 
52 
24 

103 

49 
32 

506 
624 
]6 
96 
330 
147 


2, 127 


135 
87 


355 


10.7 
11.5 
15.4 
8. 3 
15.5 

12.2 
12.5 

26.7 
13.9 


11.5 
11.8 
21.1 


16.7 


51 
98 

137 
55 

186 

40 
81 

228 
540 
26 
175 
163 
137 


1,920 


Deaths 
from 
pulmonary 
tubercu- 
losis. 


Num- 
ber. 


IS 
42 
73 
28 
95 

15 
42 

121 
218 
6 
77 
71 
68 


875 


Per 

cent. 


33. 3 

35.3 
42.9 
53.3 
50.9 
5L1 

37.5 
51.9 

53.1 
40.4 
23.1 
44.0 
43.6 
49.6 


45.6 


35  to  44  years. 


Deaths 
from  all 
causes. 


81 

63 
115 

48 
151 

48 
69 

403' 
6941 
25 
174 
225 
181 


Deaths 
from 
pulmonary 
tuborcu- 
iosis. 


Num- 
ber. 


2,280 


16 
19 
36 
20 
52 

12 
27 

179 
213 
10 
74 
91 
72 


Per 
cent. 


823 


66. 7 

19.8 
30.2 
31.3 
41.7 
34.4 


44.4 
30.7 
40.0 
42.5 
40.4 
39.8 


36.1 


45  to  54  years. 


Deaths 
frojnall 
causes. 


1 

97 
42 

106 
28 

108 

45 
53 

513 
690 
33 
134 
281 
172 


2,303 


Deaths 
from 
pulmonary 
tubercu- 
losis. 


Nara- 
bor. 


Per 
cent. 


IS.  6 
11.9 
28.3 
21.4 
23.1 


10  22.2 


13 

200 
149 
7 
21 
66 
52 


602 


24.5 

39.0 
21.6 
21.  2 
l.-j.? 
23.5 
30.2 


26.1 


65  years  and  over. 


129 
15 
85 
11 
92 

22 
19 

342 
480 
14 
72 
314 
87 


1,684 


109 


4.7 


5.9 
27.3 
5.4 

4.5 
10.5 

9.4 
5.8 


4.2 
4.1 
12.6 


6.5 


Age  unknown. 


Total,  15  years  and 
over. 


13 

3 

23.1 

527 

82 

15.6 

357 

105 

29.4 

546 

175 

32.1 

220 

SO 

36.4 

897 

274 

30.5 

222 

46 

20.7 

325 

125 

38.3 

2,052 

690 

33.6 

3,294 

758 

23.0 

124 

27 

21.8 

708 

208 

29.1 

1,371 

300 

21.9 

801 

258 

32.2 

11,457 

3, 129 

27.3 

JIORTALITY  FROM  NONTUBERCULOUS  RESPIRATORY  DISEASES. 

On  account  of  the  importance  of  nontuberculons  respiratory  dis- 
eases/ Table  70  is  included,  showing  the  proportionate  mortality 
from  asthma,  bronchitis,  pneumonia,  and  othfir  resi:)irat-ory  diseases 

1  On  the  non tuberculous  respiratory  diseases,  see  "Diseases  of  the  Bronchi,  Lungs, 
and  Pleura,"  by  Frederick  T.  Lord  U.  D.,  PhiliideiphUi  and  New  York,  1915.  and 
"  System  of  Mediciue,"  edited  by  Sii'  Clifford  Allbutt  and  Humphrey  Davy  Rolleston, 
London,  1900. 
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among  workers  in  occupations  witli  exposure  to  mineral  dust,  Avitliout 
reference  to  di\dsional  periods  of  life: 

Table  70.— PROPORTTONrATK  MORTALITY  FROM  NONTUBEUCULOUS  RESPIRATORY 
DISEASES  IN  SPECIFIED  INDUSTRIES  OR  OCCUPATIONS  WITH  EXPOSURE  TO  MIN- 
ERAL DUST,  INDUSTRIAL  EXPERIENCE  OF  PRUDENTIAL  CO.,  1897  TO  1914. 


Deaths  caused  by  nontubercnlous  respiratory  diseases. 


Occupation  group. 

Asthma. 

Bronchitis. 

Pneumonia. 

Other. 

Total. 

Num- 

Per 

Num- 

Per 

Num- 

Per 

Num- 

Per 

Num- 

Per 

ber. 

cent. 

ber. 

cent. 

ber. 

cent. 

ber. 

cent. 

ber. 

cent. 

2 

15.3 

2 

15.3 

Brick,  tile,  and  terra 

cotta  

6 

1.1 

6 

0.9 

68 

12.9 

10 

1.9 

89 

16.9 

1 

.3 

40 

11.2 

7 

2.0 

48 

13.4 

3 

.5 

6 

1.1 

32 

5.9 

8 

1.5 

49 

9.0 

Glass  cutters  

1 

.5 

1 

.5 

21 

9.5 

'  2 

.9 

25 

11.4 

Glass  worters,  other  

4 

.4 

6 

.7 

71 

7.9 

13 

1.4 

94 

10.5 

Lime,  cement,  and  gyp- 

sum  ". . 

2 

.9 

3 

1.4 

15 

6.8 

5 

2.3 

25 

11.3 

3 

.9 

35 

10.8 

3 

.9 

41 

12.7 

Marble  and  stone  work- 

ers   

28 

1.4 

52 

2.5 

198 

9.6 

49 

2.4 

327 

15.9 

Holders  

25 

.8 

61 

1.5 

463 

14.1 

65 

2.0 

604 

18.3 

1 

.8 

11 

8.9 

12 

9.7 

1 

.1 

8 

1.1 

61 

8.6 

9 

1.3 

79 

1L2 

Plasterers  

9 

.7 

23 

1.7 

135 

9.8 

9 

.7 

176 

12.8 

25 

3.1 

14 

1.7 

46 

5.7 

19 

2.4 

104 

13.0 

105 

.9 

173 

1.5 

1,198 

10.5 

199 

1.7 

1,675 

14.  S 

It  does  not  seem  necessary,  as  observed  in  the  discussion  of  occupa- 
tions with  exposure  to  metallic  dust,  to  enlarge  upon  the  facts  dis- 
closed by  the  preceding  comparative  statistics,  which  emphasize  with 
a  sufficient  degree  of  scientific  conclusiveness  the  obviously  health- 
injurious  consequences  of  considerable  and  continuous  exposure  to 
the  inhalation  of  mineral  dust.  It  is  clearly  recognized  that  the  sta- 
tistical data  utilized  for  the  present  purpose  are  of  rather  limited 
intrinsic  value,  but  they  are  in  the  main  quite  fully  confirmed  by  the 
more  extended  consideration  of  occupations  in  detail  where  the  ex- 
posure to  mineral  dust  is  sufficient  to  warrant  their  inclusion  within 
the  plan  and  scope  of  the  present  discussion. 

ENGLISH  OCCUPATIONAL  MORTALITY  DATA. 

In  conclusion,  however,  it  has  seemed  advisable  to  add  to  the  pres- 
ent observations  a  table  obtained  from  English  official  sources  which 
shows  the  combined  mortality  of  glassworkers,  potters,  paper 
hangers,  plasterers,  and  lithographe.rs,  and  which  may  safely  be 
considered  sufficiently  representative  of  the  entire  group  of  occu]ia- 
tions  with  exposure  to  mineral  dust,  in  the  absence  of  more  extensive 
information  which  unfortunately  is  not  available. 
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TAm.E  71.— MOHTALITY  FROM  ALL  CAUSES,  FROM  PULMONARY  TUBKRCULOSIR  AND 
FROM  OTHER  RESPIRATORY  DISEASES  IN  OCCUPATIONS  EXPOSED  TO  MINERAL 
DUST,  COMPARED  WITH  THAT  OF  ALL  OCCUPIED  MALES,  IN  ENGLAND  AND 
WALES,  1900  TO  1902,  BY  AGE  GROUPS. 


[Source:  Part  II,  Supplement  U>  the  SiTcty-flfth  Annual  Report  of  the  Registrar-General  of  Births  Deaths 

and  Marriages  in  England  and  Wales.]  '  ' 


Age  at  death. 

Death  rate  per  1,000  due 
to  all  causes  among — 

Death  rate  per  1 ,000  due 
to  pulmonary  tubercu- 
losis among — 

Death  rate  per  1,000  duo 
to   other   diseases  oi 
the  respiratory  system 
among — 

All  occu- 
pied males. 

Occupations 
exposed  to 
mineral  dust. 

All  occu- 
pied males. 

Occupations 
exposed  to 
mineral  dust. 

AD  occu- 
pied males. 

Occupations 
exposed  to 
mineral  dust. 

2.44 
4.41 
6.01 
10.22 
17.73 
3L  01 
88.39 

2.35 
4.02 
5.24 
12. 46 
23. 74 
40.23 
92.60 

0.  54 
1.65 
2.03 
2.74 
3.04 
2.16 

1.  U 

0.55 
1.44 
2. 01 
3.96 
4.91 
3.94 
1.13 

0.24 
.48 
.77 
1.66 
3.32 
6.54 
17. 77 

0.27 
.50 
.78 
2.12 
6.05 
12.86 
24.50 

GENERAL  CONCLUSIONS. 


Table  71  brings  out  clearly  the  fact  ttat  the  mortality  from 
pulmonary  tuberculosis  among  men  in  occupations  with  exposure 
to  mineral  dust  is  decidedly  excessive  at  ages  35  to  64,  but  that 
the  mortality  at  the  other  ages  is  not  appreciably  lower  than  for 
occupied  males  generally.  Death  rates  are,  however,  not  as  useful 
and  conclusive  for  purposes  of  industrial  hj'giene  as  the  proportion- 
ate mortality  figure  which  precisely  emphasizes  the  quantitative  im- 
portance of  a  given  disease  or  cause  of  death.  The  proportionajte 
mortality  from  pulmonary  tuberculosis  and  nontuberculous  respira- 
tory diseases  is  excessive  at  all  ages  among  men  with  exposure  to 
mineral  dust,  although  the  relative  death  rate  per  thousand  exposed 
to  risk  is  not,  at  least  according  to  English  experience,  decidedly 
excessive  at  certain  periods  of  life.  The  data  are  not  of  sufficient 
importance  to  invalidate  the  general  conclusion,  and  in  the  main  the 
death  rates  sustain  tlie  proportionate  mortality  figure,  although  this 
is  not  invariably  the  case.  The  death  rate  from  nontuberculous 
respiratory  diseases  among  men  employed  in  occupations  with  ex- 
posure to  mineral  dust,  according  to  the  English  experience,  is  at 
the  older  ages  so  decidedly  exce-ssive  that  obviously  much  more 
extended  scientific  consideration  should  be  given  to  this  group  of 
diseases  than  has  heretofore  been  gi^'en  it.  At  ages  55  to  64,  for 
illustration,  in  the  English  experience  there  is  an  actual  excess  in 
the  mortality  from  all  causes  among  men  exposed  to  mineral  dust  of 
9.22  per  1,000,  equivalent  to  29.7  per  cent,  but  in  the  mortality  from 
pulmonary  tuberculosis  there  is  an  excess  of  1.78  per  1,000,  equiva- 
lent to  82.4  per  cent,  against  an  excess  of  6.32  per  1,000  in  the  mor- 
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tality  from  nontuberculous  respiratory  diseases,  equivalent  to  96.6 
per  cent.  The  results  of  this  analysis,  therefore,  reemphasize  the 
scientific  conclusiveness  of  the  extended  discussion  on  "Industrial 
l-neunioconiosis  with  special  reference  to  dust  phthisis,"  by  Edgar  L. 
Collis,  in  the  Milroy  Lectures  of  1915,  and  the  corresponding  obser- 
vations on  pneumoconiosis  by  Sir  Thomas  Oliver  in  Allbutt  & 
Eolleston's  System  of  Medicine,  Volume  V,  Diseases  of  the  Eespira- 
tory  System. 

Of  interest  in  this  connection  are  the  observations  by  Dr.  J.  S. 
Haldane  contained  in  a  contribution  to  the  Proceedings  of  the  Insti- 
tution of  Mining  Engineers,  abstracted  in  a  letter  from  London  to 
the  Journal  of  the  American  Medical  Association,  August  19,  1916. 
In  the  paper  referred  to  Dr.  Haldane  pointed  out  "  that  while  up  to 
the  age  of  50  the  death  rate  from  lung  disease  is  much  lower  among 
colliers  than  in  the  rest  of  the  population,  above  50  the  opposite  holds, 
and  there  is  a  marked  excess  of  deaths  from  bronchitis."  In  con- 
tinuation, however,  he  stated  that  "  the  deaths  from  this  disease  have 
gTcatly  diminished  since  1890,  for  which  improved  ventilation  seems 
to  be  the  cause.  Fifty  years  ago  miners  often  worked  in  air  con- 
taining so  much  black  damp  that  lamx^s  and  candles  burned  dimly. 
In  such  air  there  is  usually  2  or  3  per  cent  of  carbon  dioxide,  which 
enormously  increases  the  breathing  during  muscular  exertion.  The 
l)reatliing  is  exactly  regulated  so  as  to  keep  an  average  of  about  5.6 
per  cent  carbon  dioxide  in  the  alveolar  air;  and  with  3  per  cent  of 
this  gas  in  the  air,  a  man  breathes  twice  as  much  air,  so  as  to  keep 
Ihe  alveolar  percentage  right.  A  man  doing  moderate  muscular 
work  in  pure  air  breathes  about  five  or  six  times  as  much  air  as  dur- 
ing rest.  In  air  containing  3  per  cent  of  carbon  dioxide  he  would 
be  breathing  ten  or  twelve  times  as  much  air  as  during  rest,  and  his 
breathing  would  be  taxed  to  the  utmost.  He  would  thus  be  much 
more  liable  to  contract  emphysema.  The  better  ventilation  of  coal 
mines  is  largely  a  consequence  of  the  greater  amount  of  fire  damp  and 
great  heat  encountered  as  mines  have  become  deeper." 

Dr.  Haldane  is  inclined  to  think  "  that  both  the  fire  damp  and  the 
lieat  have  indirectly  caused  great  improvement  to  the  health  of 
miners.  Where  there  is  plenty  of  fire  damp  there  is  usually  also 
plenty  of  fresh  and  dry  air,  and  no  harmful  excess  of  carbon  dioxide. 
The  proportion  of  deaths  from  bronchitis  among  old  miners  was 
higher  in  Staffordshire  in  1890-1892  and  1900-1902  than  in  any  of 
the  Other  coal  fields;  and  Staffordshire  mines  are  exceptionally  sub- 
ject to  black  damp.  The  excess  in  bronchitis  among  old  coal  miners 
has  been  attributed  to  the  breathing  of  dust,"  and  Dr.  Haldane  was 
"  previously  inclined  to  agree  M'ith  this  theory.  But  it  is  difficult  to 
see  why,  if  dust  is  the  cause,  there  has  been  so  great  a  diminution  in 
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the  bronchitis  mortality  in  recent  years.  Coal  mines  have,  on  the 
Avhole,  become  drier  and  more  dusty  with  increasing  depth  and  better 
ventilation;  and,  if  dust  were  the  cause,  one  would  have  expected  the 
bronchitis  to  increase,  whereas  it  has  greatly  diminished.  Certainly 
an  excess  m  mortality  from  bronchitis  is  associated  with  the  breath- 
ing of  harmful  dust.  But  this  excess  is  accompanied  by  a  far  greater 
excess  m  mortality  from  phthisis,  and  begins  comparatively  early  in 
life,  unlike  the  bronchitis  mortality  in  colliers.  Experiments  on 
animals  carried  out  by  J.  M.  Beattie  show  that  both  coal  dust  and  tlie 
shale  dust  usually  associated  with  it  on  mine  roads  are  relatively 
harmless." 

It  is  therefore  quite  clear  that  much  remains  to  be  ascer- 
tained concerning  the  true  nature  and  extent  of  dust  phthisis  and 
that  in  the  solution  of  this  important  industrial  problem  a  consid- 
erable advance  is  necessary  in  the  practice  of  medicine,  which  to  a 
much  larger  degree  should  be  made  to  rest  upon  knowledge  con- 
cerning disease  causation  ascertained  by  means  of  autopsies  in  indus- 
trial districts  subject  to  an  excessive  mortality  from  pulmonary 
tuberculosis  and  nontuberculous  respiratory  diseases. 

ASBESTOS. 

The  number  of  men  employed  in  trades  and  industries  involving 
exposure  to  asbestos  du&t  in  the  United  States  is  unknown.  Aside 
from  the  mining  of  asbestos,  in  which  exposure  is  rather  limited, 
there  are  numerous  processes  involving  the  conversion  or  remanu- 
facture  of  the  materials  which  are  distinctly  more  serious  in  their 
effects  on  health  and  longevity.  Asbestos  weaving  and  spinning  are 
described  by  Jsetolitzki  on  the  basis  of  observations  in  Bohemia, 
where  the  conditions  were  found  to  be  decidedly  unfavorable.  For 
this  country  our  information  is  very  limited,  although  the  quantity 
of  asbestos  used  is  very  large.  Its  fire-resisting  properties  have 
led  to  its  extensive  employment  for  the  covering  of  pipes,  furnaces, 
etc.,  as  well  as  its  use  in  the  form  of  wall  plaster,  roofing  mate- 
rial, etc.  On  account  of  its  nonconducting  qualities  it  is  exten- 
sively employed  by  electricians  and  also  in  the  construction  of  stor- 
age rooms  of  refrigerating  plants. 

METHODS  OF  MINING. 

"  Geologically,"  according  to  the  Technical  World  Magazine,^  "  as- 
bestos is  a  fibrous  form  of  serpentine  .rock,  occurring  in  strata  of 
crystalline  limestone.  The  veins  run  in  an  average  thickness  of  one- 
fourth  to  one-half  inch,  but  sometimes  attain  to  as  much  as  6  inches. 

'  "  Mining  mineral  wool,"  by  Aubrey  Fullerton,  in  Technical  Woria  Magazine,  May, 
1906. 
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The  asbestos  fibers  are,  as  nearly  as  possible,  crystals  of  serpentine 
rock."  According  to  the  same  magazine—  ^         _  . 

ThP  ore  is  mined  mostly  in  open  quarries.  Overlying  soil,  to  a 
thS  nei  of  son  ethnes  20  or  30  f'eet,  but  quite  often  forming  only  a 
th  n  la^^^^^^^^^  top,  has  first  to  be  removed;  and  as  sooii  as  the  asbes  os 
veins  are  thus  laid  bare,  the  actual  quarrying  operations  may  beg m. 
The  rock  is  cut  in  a  series  of  terraces,  reaching  a  total  depth  ot  some- 
times 150  or  200  feet.  Underground  work  has  not  proved  successlui, 
the  open  quarry  having  been  found  both  more  economical  and  more 
effective,  despite  the  disadvantages  of -exposure  to  the  weather.  L>riii- 
ing  and  blasting  are  employed  much  the  same  as  m  ordinary  stone 

^'"whe'n  the  rock  is  thus  broken  up  it  is  rough  sorted  at  the  quarry. 
Two  or  more  grades  are  selected,  according  to  the  length  of  the  fiber, 
and  are  then  sent  on  to  the  "cobbing  sheds,"  where  the  further  process 
of  dressing  goes  on.  This  process  is  merely  the  separation  of  the 
asbestos  fibers  from  the  dead  rock,  and  is  done  in  some  cases  by  hand, 
but  to  an  increasing  extent  by  machine.  Hand  cobbing  is  the  very 
simple  method  of  breaking  the  stone  by  small  sledge  hammers,  throw- 
in  o-  the  fiber  into  one  box  and  the  waste  into  another.  This  separa- 
tio^'n  is  ordinarily  not  difficult,  since  the  fiber  lies  in  layers  more  or  less 
loosely  clinging  to  the  rock,  and  can  frequently  be  picked  off  with  the 
fingers.  The  crude  fiber,  thus  separated  as  cleanly  as  possible  from 
the  waste  rock  and  looking  very  much  like  mineralized  wool,  is 
packed  in  100-pound  bags,  in  which  form  it  goes  to  the  market  and 
the  manufacturer. 

Hand  dressing  is  not,  however,  an  absolutely  thorough  method. 
The  waste  material  from  the  cobbing  tables  and  the  fine_  pickings 
from  the  quarries  have  still  some  fiber  in  them,  and  the  utilization  of 
this  frequently  represents  the  largest  profits  of  the  mine.  All  these 
fine  pickings  are  mechanically  dressed.  In  case  the  asbestos  contains 
a  large  percentage  of  water,  the  moisture  is  first  dried  out,  by  ex- 
posure to  the  air,  by  steam  pipes,  or  by  rotary  driers,  and  the  rock  is 
then  passed  on  to  ttie  crushers,  where  it  is  broken  by  successively 
finer-set  rolls.  Cylindrical  fiberizers  and  the  cyclone  machine  reduce 
it  still  further.  The  latter  is  the  most  effective  apparatus  yet  devised 
for  asbestos  separation.  It  consists  of  two  beaters,  one  of  the  screw- 
propeller  type,  driven  within  a  cast-iron  chamber  at  a  violent  speed, 
reducing  the  particles  of  stone  almost  to  a  powder.  This  is  then 
passed  over  a  shaking  screen  to  remove  the  sand,  and  in  some  mills 
strong  electric  magnets  are  used  to  take  up  the  particles  of  iron. 

In  all  of  these  operations  there  must  necessarily  be  a  considerable 
degree  of  dust  exposure,  which,  however,  becomes  exaggerated  in  the 
spinning  and  weaving  processes  in  connection  with  the  manufacture 
of  asbestos  yarn  and  cloth.  These  processes  are  briefly  referred  to  in 
an  article  in  the  Engineering  Magazine,^  in  part,  as  follows: 

The  spinning  and  weaving  of  asbestos  have  offered  many  difficulties, 
as  the  asbestos  fibers  have  no  rough  surface  like  wool  or  cotton,  but 

1  "  Asbestos,  Its  mining,  preparation,  markets,  and  use,"  by  E.  Schaaf-Regelman,  Eugl- 
ncorlng  Magazine,  Oct.  1007. 

10GS11°— 18— Bull.  231  12 
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"'Stk^^nJ^£r!'''t^%      f^^  -other 
animal  fiber  ^vas  tl2X^^^  vegetable.,,,- 
tatecl  the  mnnufacturing  operationrtTev  mn^  ril  ^ 
of  the  fabric,  and  special  ma Hi^^^  Jmpaired  the  fire  resistance 

be  invented  t<^  enabled  ingenious  devices  had  to 

though  .veighi'ng  no  Ce  han  T  o^nce  pefi^^itS'v  "^t^'' 

strength,  and  braided  material  carbe  mTdo  m^^h  ^ 

torsion  and  tension,  while  al^LtpSf'^cSy  S  ^^tV' 

heaith-injueiotjs  occtipationai  cowditioks. 

Or.  account  of  the  rather  limited  extent  of  the  asbestos  industry 
m  the  United  States,  at  least  m  the  large  centers  of  population  the 
industi-ial  insurance  mortality  experience  data  are  insufficient'  for 
definite  conclusions.  During  the  period  1907  to  1914  in  the  Prudential 
experience  there  were  only  13  deaths,  of  which  3,  or  23  1  per  cent 
were  from  pulmonary  tuberculosis.   At  ages  25  to  44  there  were  6 
deaths,  of  which  3,  or  50  per  cent,  were  from  this  disease.  Asbestos 
dust  is  not  described  in  the  extensive  consideration  of  Dust  Hazards 
by  Hayhurst,  nor  by  W.  Gilman  Thompson  in  his  treatise  on' The 
Occupational  Diseases.    In  1914  the  production  of  asbestos  in  the 
United  States  was  only  1,247  tons,  or  much  less  than  in  earlier  years 
indicating  a  very  limited  available  source  of  supply.    Most  of  the 
asbestos  used  in  the  United  States  is  mined  in  Canada,  and  an  excel- 
lent report  on  "  Asbestos,  its  occurrence,  exploitation,  and  use,"  has 
been  published  by  the  mines  branch  of  the  Department  of  the  Interior 
of  the  Dominion  of  Canada  (Ottawa,  1905),  which  contains  a  de- 
scriptive account  of  mining  methods  and  of  the  dressing  of  asbestos 
by  hand  or  by  mechanical  treatment,  including  the  finaf  crushing  by 
means  of  rollers,  fiberizei-s,  beaters,  cyclones,  and  pulverizers.  AB  of 
these  processes  unquestionably  involve  a  considerable  dust  hazard,  but 
the  hygienic  aspects  of  tlie  industry  have  not  been  reported  upon.'  It 
may  be  said,  in  conclusion,  that  in  the  practice  of  American  and 
Canadian  life  insurance  companies  asbestos  workers  are  generallv 
declined  on  account  of  the  assumed  health-injurious  conditions  of 
the  industry.^ 

It  is  regrettable  that  there  should  be  no  further  information  avail- 
able regarding  the  asbestos  industry  in  its  various  branches,  includ- 
ing the  utilization  of  by-products  of  manufacture,  on  account  of  the 
self-evident  injuriousness  of  asbestos  dust  as  a  predisposing  cause  of 
pulmonary  tuberculosis.    The  subject  is  not  referred  to  "by  Kober 

J  For  a  descriptive  account  of  the  Canadian  asbestos  district,  see  Engineering  and  Mla- 
ing  Journal,  New  York,  Apr.  30,  1910. 
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nnd  Hanson  in  their  recently  published  treatise  on  Diseases  of  Occu- 
pation and  Vocational  Hygiene,  nor  by  Sir  Thonaas  Ohver  m  1 
recent  work  on  Diseases  of  Occupation.  The  rapidly  increasing  de- 
velopment of  industries  nsing  asbestos,  as  ascertained  from  domestic 
or  foreign  sources,  suggests  the  urgency  of  more  qualified  medical 
consideration  than  has  heretofore  been  given  the  subject.  There  are 
no  references  to  asbestos  in  the  Index  Catalogue  of  the  Surgeon  Gen- 
eral's Library,  which,  however,  brings  the  literature  of  the  subject 
down  only  to  1896.  The  discussion  of  asbestos  in  the  annual  reports 
of  the  United  States  Geological  Survey  on  Mineral  Resources  is  lim- 
ited entirely  to  the  technical  aspects  of  the  mining  mdustry,  which 
during  receat  years  has  experienced  a  rather  retrograde  movement 
in  that  the  production  has  diminished  from  a  maximum  of  7,600  tons 
in  1911  to  l,2iT  tons  in  1914.  In  contrast,  however,  there  has  been  a 
o-radual  increase  in  the  quantity  of  the  umnanufactured  asbestos  im- 
ported, chiefly  from  Canada.  The  American  production  is  prac- 
tically limited  to  the  States  of  Arizona,  California,  Georgia,  and 
Vermont.  Georgia  has  for  years  been  one  of  the  chief  producers  of 
asbestos  in  the  United  States,  but  no  medical  observations  are  on 
record  as  regards  the  possibly  injurious  results  experienced  in  the 
mining  and  manufacturing  of  asbestps  materials  in  that  State.  The 
industry  itself  has  been  described,  however,  in  a  report  on  the 
asbestos,  talc,  and  soapstone  deposits  of  Georgia  in  Bulletin  No.  29 
of  the  Georgia  Geological  Survey,  1914, 

EVIDENCE  OF  DTTST  EXPOSTTRE. 

The  relation  of  asbestos  dust  to  pulmonary  tuberculosis  is  reported 
upon  at  some  length  in  the  Annual  Report  of  the  Chief  Inspector  of 
Factories  and  Workshops  for  England  and  Wales  for  1910.  The  in- 
vestigation was  made  by  Dr.  Collis,  who  states,  in  part,  that — 

Following  up  infoi-mation  received  from  the  registrar-general,  it 
was  found  that  five  deaths  of  persons  suffering  from  phthisis  had 
occurred  m  five  years  among  a  staff  of  under  40  workers  employed 
at  a  factory  where  asbestos  is  woven. .  The  i)rocess  which  appeared 
mo.st  dangerous  is  the  production  of  asbestos  mattresses.  These  mat- 
tresses, which  are  composed  of  bags  of  woven  asbestos  filled  with 
short  asbestos  fiber,  are  placed  on  a  table  and  beaten  out  flat  by  a 
man  with  a  wooden  flail,  from  which  process  much  dust  arises. 
Women  who  sew  the  mattresses  into  sections  with  asbestos  threads 
worked  close  to  the  man  who  beat  the  mattresses  and  of  necessity 
inhaled  the  dust.  The  reorganization  of  this  process  w^ith  the  appli- 
cation of  localized  exhaust  draft  was  called  for,  and  an  annual  medi- 
cal examination  of  the  workers  by  the  certifying  surgeon  has  been 
instituted  in  the  hope  of  detecting  and  removing  from  exposure  to 
dust  those  showing  early  signs  of  respiratory  disease.  Weaving 
asbestos  has  only  become  an  important  industry  during  the  last  15 
years.  Two  other  large  asbestos  factories  were  visited,  each  of 
which  was  found  to  have  its  own  specialty  in  the  production  of  which 
dust  prevention  is  required. 
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_  There  is  evitlently  an  ur^ront  need  for  a  more  qualified  .nrl  ..f 
sive  investigation  of  the  health  aspects  of  asbesto    n^.nn?,  f 

can  (August  1, 1916) ,  that,  on  account  of  the  restrictions  nl..^„  i 
shipments  of  asbestos  from  Canada,  the  V^S^^:^ :^::Z 
u  bestos  dei^osits  of  this  country  are  increased,  as  well  as  b   aute  o 
the  much  larger  demand  for  asbestos  products  on  account  of  the 
ecogn^zed  value  of  asbestos  for  protective  purposes  in  tl  fux'he 
ance  of  the  industrial  safety  movement.    Of  value  in  th  ^00^ 
nec  ion  is  the  evidence  of  Dr.  H.  M.  Murray  before  ^e  De" 
partmental  Committee  on  Industrial  Diseases, 'lim  eT  h  wefer 
to  the  single  case  of  an  asbestos  worker,  v-erified  as  re.^S 
diagnosis  by  a  post  mortem  examination.    In  reply  to  a  quet 
ion  by  the  chairman  of  the  committee  as  to  whetL;,  in  vie.?  of 
the  fact    that  there  is  something  characteristic  in  the  earlier  stages 
of  dust  phthisis  m  the  predominance  of  shortness  of  breath  before 
physica   signs  become  very  obvious,"  such  a  condition  had  been 
observed  m  the  case  of  the  asbestos  worker  under  treatment  by  Dr 
Murray,  and  under  observation  for  fourteen  months,  the  doctor  said 
that  It  had  been  noticed  in  the  case  in  question,  and  that  in 
other  words,  there  was  a  definite  relation  between  the  course  of 
phthisis  and  the  physical  incapacity  resulting  from  the  inhalation 
of  asbestos  dust.   It  is  therefore  to  be  anticipated  that  the  condition 
of  asbestos  workers  will  attract  more  qualified  attention  in  this 
country  in  the  future  than  it  has  in  the  past. 

MICA. 

No  special  investigation  has  been  made  to  ascertain  the  more  or 
less  health-injurious  effects  of  mica  dust.   According  to  W.  Gilman 
Thompson  the  dust  is  slightly  irritating  to  the  respiratory  system, 
like  dust  containing  any  sharp  solid  particles,  but  as  a  general  con- 
clusion he  states  that  the  dust  does  not  appear  to  be  particularly 
injurious.    Mica  is  extensively  used  in  the  manufacture  of  electrical 
machinery,  as  well  as  in  the  glazing  trade,  as  a  substitute  for  glass, 
and  in  the  decorative  trades,  including  the  manufacture  of  wall 
paper.    There  are  two  principal  varieties  of  mica,  known  as  musco- 
vite  and  phlogopite,  but  whether  there  is  any  essential  difference 
between  the  physical  and  mechanical  properties  of  the  dust  has  not 
been  determined.    There  are  mica  deposits  in  some  20  States  of  the 
United  States,  but  the  annual  production  has  fluctuated  considerably, 
reaching  the  lowest  point  in  the  last  decade  during  1914.  Whether 
there  are  any  special  hazards  in  mica  mining  in  consequence  of  the 
dust  has  not  been  ascertained.    The  occurrence,  exploitation,  and  use 
of  mica  have  been  admirably  described  in  a  report  published  by  the 
•  mines  branch  of  the  Department  of  the  Interior  of  Canada.  The  re- 
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port  however,  includes  no  observations  on  the  sanitary  aspects  of 
the  various  employments.  It  is  pointed  out,,  with  special  reference 
to  the  manufacture  of  ground  mica,  that  the  difficulties  of  grinding 
are  great,,  owing  to  the  tough  and  scaly  nature  of  the  mineral,  which 
may  be  assumed  to  indicate  that  even  when  reduced  to  a  fine  powder 
the  dust  is  apparently  not  of  very  serious  importance  to  the  em- 
ployees. 

Mica  dust  is  briefly  referred  to  by  Kober  and  Hanson  in  then- 
Diseases  of  Occupation  and  Vocational  Hygiene,  in  which  it  is 
said  that  mica  is  "  a  mineral  of  widely  varying  chemical  compo- 
sition, but  is  essentially  composed  of  silicates  of  aluminum  and  an 
alkali,  such  as  potassium,  sodium,  or  lithium."  It  is  stated  that  the 
mineral  splits  easily  into  thin,  flexible,  colorless,  transparent  plates 
or  scales,  known  as  isinglass,  and  that  in  the  powdered  form  it  is  em- 
ploj'ed  in  the  manufacture  of  giant  powder,  and  that  it  is  also  used 
for  .decorative 'purposes,  chiefly  in  the  manufacture  of  wall  paper, 
illuminated  designs,  etc.  The  only  medical  conclusion  arrived  at  by 
the  authors  is  that  "  mica  dust  is  doubtless  a  frequent  cause  of  in- 
flammatory conditions  of  the  eyes  and  air  passages."  It  is  therefore 
suggested  by  inference  that  the  dust  in  finely  comminuted  form  may 
also  have  an  irritating  effect  upon  lung  tissue,  and  to  that  extent 
predispose  mica  workers  to  ]Dulmonary  tuberculosis,  although  much 
more  extended  observations  are  required  before  definite  conclusions 
can  be  arrived  at.^ 

THE  STONE  INDUSTRY. 

The  stone  industry  in  the  United  States  is  of  vast  area!  extent  and 
commercial  importance.  The  jDroduct  for  1914  was  valued  at  nearly 
$80,000,000.  Stone  is  quarried  or  produced  in  every  State  and 
Territory,  and  the  number  of  persons  employed  in  the  stone  in- 
dustry exceeds  100,000.  The  principal  varieties  are  granite,  trap 
rock,  marble,  limestone,  and  sandstone.  The  industry  may  broadly 
be  divided  into  the  manufacture  of  crushed  stone  for  road  making 
and  other  purposes,  paving  stone,  building  stone,  and  monumental 
stone.  The  two  latter  are  subdivided  into  rough  and  dressed  prod- 
ucts. The  labor  conditions  in  an  industry  of  such  vast  extent  and 
fimdamental  differences  in  the  nature  of  the  product  must  neces- 


iFor  a  valuable  descriptive  account  of  mica,  see  the  National  Museum  Report,  1890, 
p.  283. 

For  a  discussion  of  mica  mining  in  tlie  United  States  witb  special  reference  to  under- 
ground conditions,  see  an  article  in  the  Engineering  and  Mining  .Tournal,  May  8,  1909. 
With  reference  to  mining  methods  in  Canada,  see  an  article  in  the  same  publication  in 
the  issue  of  April  18,  1008. 

See  also  an  extended  discussion  by  Mr.  C.  Uanford  Henderson  on  "  Mica  and  the  mica 
mines,"  in  the  Popular  Science  Monthly  for  Sept.,  1802. 

According  to  a  slatemcnt  by  the  manager  of  the  Crown  Mica  Co.,  of  Custer  City 
S.  D.,  "  Mica  mining  is  considered  very  hcaUhy,  as  most  of  It  is  done  in  open  cuts."  ' 
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sanly  vary  widely,  Gut  from  a  hygienic  point  of  view  the  es.spn.-  i 
difference  arises  out  of  the  mechanical  and  chemical  nrln  -fi  . 
dust  produced  in  the  quarrying  the  dressinr.?    /  ^    f  ; 
the  ditreront  v.rietios,\vhid;  af;       nu^'usTo  ptm^^ 
brief  technical  description.  ^^^"^'^      ^^^^  ^ 

EARLY  OBSERVATIONS  ON  HEALTH-INJTIRIOTTS  CONDITIONS. 

bee^rfleM't'o  bf  not"      1  T'/'  ^^'^^  --^^-t  times, 

een  held  to  be  notoriously  bad,  and  the  hygienic  importance  of 
this  trade  was  recognized  by  Ramazzini,  wh^as  far  b.Hr  t  T7or 
discussed  the  subject  in  an  entire  chapter' in  h^  ^or^ont  ,  L 
1  radesmen,  stating  that—  -^'ibLdbes  or 

for  which  ite  ran  assign  no  other  material  cause  but  tirdustv  m?' 
tides  tak.,  m  at  the  nroutl;  and  gradually  gathered  i^tta'V  p: 

Withal,  all  possible  caution  must  be  used  to  nvmrT 
sucking  m  of  these  minute  particles  at  the  mouth 

From  the  earliest  to  the  most  recent  observers  upon  the  health 
conditions  m  this  trade,  the  conclusions  have  been  decidedly  un- 
favorable and  suggestive  of  circumstances  more  or  less  possible  of 
material  improvement.    Oliver,  in  his  Diseases  of  Occupation 
remarks,  with  special  reference  to  stonemasons :  ' 
The  occupation  of  the  stonemason  and  of  the  quari-yman  has  for 
Jong  been  regarded  as  one  m  which  a  higher  death  rate  from  lun^ 
disease  occurs  than  in  most  occupations.   The  disease,  which  usually 
assumes  a  chronic  character,  is  slow  in  its  development  and  pro<ri.e4 
As  It  IS  attended  by  the  ordinary  physical  signs  and  symptoms  ob- 
served in  other  forms  of  pneumoconiosis,  the  malady^ calls  for  no 
special  description  other  than  this,  that  in  contradistinction  to  miners' 
phthisis,  which  occurs  in  men  who  work  underground,  stonemnson-^' 
phthisis  is  met  with  in  men  who  are  working  in  the  open  air  a 
circumstance  which  becomes  a  strong  argument  in  favor  of  the  dust 
origin  of  pneumoconiosis  as  against  the  bacillary.   After  a  time  the 
lung  disease  becomes  tuberculous  hence  the  extraordinary  fact  of 
the  death  rate  from  pulmonary  tuberculosis  among  stonemasons  and 
niarble  cutters,  who  are  following  an  outdoor  occupation,  beino-  six 
times  that  of  bankers  and  brokers,  who  are  leading  an  indoor^'life. 
This  want  of  harmony  between  occupation  and  mortality  from  pul- 
monary phthisis  is  observed  in  other  outdoor  occupations  than  stone- 
cutting.   It  would  appear,  therefore,  as  if  the  predisposing  causes  of 
lung  disease  are  often  of  greater  importance  than  the  exciting— in 
other  words,  that  the  soil  is  of  as  much,  if  not  of  greater,  influence 
than  the  seed.   The  irritation  of  the  lung  caused  by  dust  would  seem 
in  some  instances,  especially  in  the  early  stages  "of  the  disease,  to 
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create  a  favorable  soil  for  the  implantation  of  the  tubercle  bacillus, 
^hile  i\  the  slowly  developed  forms  of  pneumocomosis  the  hard  ai  d 
W  el  ng  fibrous  tissue  does  not  offer  the  same  attractions  to  the 
nS -oorgaldsm,  and  as  a  consequence  it  is  m  those  parts  of  the  lung 
X.re  the  structure  is  least  fibrous  that  the  tubercle  bacilli  exert  their 
greatest  power  for  harm/ 

EXPERIENCE  OF  THE  OPERATIVE  MASONS'  SOCIETY  OP  LONDON. 

The  remarks  of  Oliver  are  fully  sustained  by  the  available  statis- 
tical evidence.  The  secretary  of  the  Operative  Masons'  Society  of 
London,  in  his  testimony  before  the  committee  on  indust-rial  diseases, 
produced  the  mortality  record  for  Newcastle  for  the  period  of  1871  to 
3  890,  including  an  account  of  160  deaths  of  stonemasons,  and  of  this 
number  71,  or  44.1  per  cent,  had  died  from  phthisis,  at  an  average 
age  of  only  42.23  years.  It  was  admitted,  however,  that  conditions 
had  improved,  and  more  recent  data  resulted  in  a  more  favorable 
showing.  Out  of  253  deaths  of  stonemasons  reported  in  1905  by  the 
same  sodety,  79,  or  31.2  per  cent,  were  deaths  from  pulmonary  tuber- 
cnlosis.  The  same  witness  stated  that  the  average  age  at  death  of 
those  dying  from  phthisis  during  1905  was  44  years,  against  51  years 
for  deaths  from  aU  causes.'' 

BESCRIPTIVE  ACCOUNT  OF  OCCUPATIONAL  CONDITIONS. 

Conditions  are  probably  somewhat  different  in  this  country,  due  to 
the  more  general  use  of  pneumatic  tools,  which  generate  considerable 
quantities  of  fine  dust,  the  complete  prevention  of  which  is  alwaj^s 
difficult  and  often  impossible.  The  degree  of  disease  liability 
varies  materially  according  to  the  specific  occupation,  and  the  risk 
is  less  in  the  case  of  paving-stone  cutters  and  slate  splitters  than  in 
the  case  of  monument  or  custom  work,  which  requires  close  atten- 
tion in  matters  of  minute  detail  and  which  is  more  often  carried 
on  indoors.  Surfacing  and  carving  and  cutting  with  pneumatic 
tools  are  the  most  dangerous  employments,  the  risk  being  less  in 
polishing,  grinding,  sawing,  and  lathe  work,  most  of  which  is  car- 
ried on  by  the  wet  process.  Large  quantities  of  dust  are  stirred  up, 
however,  in  the  brushing  off  and  cleaning  up  of  the  accumulated 
dust,  and  in  the  moving  of  materials,  dropping  of  slabs,  etc.  There 
is,  therefore,  more  or  less  dust  exposure  in  all  branches  of  the  stone 
industry,  but  the  results  of  exposure  vary  according  to  the  kind  of 
material,  which  includes  a  large  variety  of  stones,  chiefly,  however, 
granite,  marble,  limestone,  sandstone,  bluestone,  and  slate. 

The  stonecutters'  trade  is  one  which  requires  both  skill  and  arduous 
physical  labor.  The  men  as  a  rule  work  in  the  open  air,  and  in  very 

>  Diseases  of  Oeciipation,  London,  1908,  p.  305. 

•Minutes  of  Evidence.  Departmental  Committee  ou  Compcusatlou  for  Industrial  Dis- 
eases, p.  322. 
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luau  that  or  carpenters  or  ma^nn«  n-liiiQ +u„  "-mee  ytais  ie.s& 

at  work  exceedi  that  of  o]  S  neadf  on^  Tt'i^ 

aken  ^vhen  12  years  old,  and  quite  a  number  under  thl^a  ^     E  iht  ' 

a^^d  burlo  ''fr'  ^^^^1  ^"•"'^^^  were  fordp  Cn 

ana  but^lC.5  per  cent  American  born:  and  of  the  latter  but  nine 

tenths  of  1  per  cent  began  to  work  under  15  years  of  age  •  whL  S  4 

per  cent  of  carpenters  and  25.G  per  cent  of  n^asons  began  to  work 

their  respective  trades  after  the  age  of  20  years  and  uS ward  none 

^^^s^:]!s^^^''        ^"^^^  — s  for  r 

In  his  discussion  of  the  hygiene  of  this  occupation  Lloyd  ^  makes 
the  toUowmg  observations  : 

Stonecutters  and  quarrymen  suffer  in  various  degrees  from  the  in- 

fir      if/i  '^"'^   ^K':,""^^'!^  «^       ^^il     their  cases  depends  upon, 
t^ist,  the  character  of  the  dust,  and,  second,  the  circumstances  amid 
ll\    W     ""T  V^  pursued.   The  quality  of  the  stone  has  much  to  do 
with  tne  extent  of  pulmonary  disease  amon^  stonecutters.  Some 
stone  is  much  more  dusty  tlian  others.    A  sedimentary  stone  for 
instance,  that  was  formed  originally  simply  by  the  deposit  of  earthy 
and  siliceous  particles  under  water  is  much  more  liable  to  crive  off  a 
large  quantity  of  dust  than  is  a  stone  that  was  fused  in  early  o-eoloc^i- 
cal  ages— the  ig-neoiLs  stones,  for  instance,  like  granite.  Although 
the  particles  from  these  latter  stones  are  exceedingly  hard  yet  thexe 
is  not  much  true  dust,  only  the  particles  actually  displaced  bv  the 
contact  with  the  tool  being  thrown  off.    These  probably  do  not 
carry  far  m  the  air,  and  are  mostly  too  large  to  gain  access  to  the 
alveoli  as  dust.    This  was  the  explanation  given  by  Hamilton,  of 
Aberdeen  (quoted  by  Arlidge),  for  the  fact  that  the  masons  and 
polishers  at  the  Aberdeen  quarries  do  not  suffer  much,  if  any  with 
industrial  phthisis.  ' 

RESULTS  OF  OPFICIAI  INVESTIGATION  IN  MASSACHUSETTS. 

A  brief  abstract  from  a  special  report  of  the  Massachusetts  State 
Board  of  Health  on  dangerous  occupations,^  as  suggestive  evidence 

1  Fourteenth  Annual  Report  of  the  Bureau  of  Statistics  of  Labor  and  Industries  of 
New  Jersey,  ISOl,  pp.  17G,  177. 

-"The  diseases  of  occupations,"  by  James  Ilondrie  Lloyd,  AI.  D.,  published  in  Twen- 
tieth Century  Practice  of  Modern  Medical  Science,  New  York,  1895,  Vol.  Ill,  p.  420. 

'  CommonweuUh  of  Massachusetts,  Senate  Document  No.  250,  Boston,  March,  1007, 
pp.  7.8,  70. 
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particularly  applicable  to  American  conditions  at  the  present  time, 
is  included  here : 

It  is  preeminently  a  dusty  trade,  and  T?'^7i  rrifaJh^r^r! 
oxDosed  to  the  danger  of  nhaling  nonabsorbable  and  irritating  pai 
tXo  mine  -a  matter.  Accidents  to  the  eyes  from  %ing  clnps  are 
also  very  common,  but  they  are  generally  less  serious  than  those  due 
to  fragments  of  steel  from  the  tools  employed.  Of  the  yarious  kinds 
of  stone  dust,  granite  is  regarded  as  more  injurious  than  marble,  and 
soaVstone  the  least  of  all;  but  different  granites  yary  m  this  particu- 
lar some  yielding  a  much  finer  dust  than  others,  on  account  ot  clit- 
fer'ences  in  texture.  The  greatest  amount  of  dust  comes  from  the  sur- 
facing machines,  which  are  operated  with  compressed  air.  i  he  tool 
is  either  a  large  hammer  or  an  instrument  which  presents  tour 
smaller  separate  faces.  Sometimes  a  bushm^r  hammer,  made  ot  thin, 
chisel-like  blades  bolted  together,  is  used;  this  creates  the  hnest  dust 
of  all  The  men  who  operate  the  surfacing  tools  rarely  wear  masks, 
but  many  chew  tobacco  and  spit,  in  the  belief  that  the  practice  serves 
to  protect  them  from  the  effects  of  the  dust  to  which  they  are  ex- 
posed. Some  protect  themselves  from  flymg  chips  by  means  of 
wire  screens  placed  about  the  hammer;  some  wear  wire  masks  and 
some  wear  glasses.  By  a  union  regulation,  surfacing  is  done  m  the 
open  sheds  in  the  yard.  Wliile  the  operation  of  smoothing  can  not 
be  done  by  the  wet  process,  on  account  of  clogging  of  the  tools  with 
the  pasty  material  Avhich  would  thereby  be  produced,  polishing  is 
conducted  with  the  application  of  water,  which  prevents  the  evolu- 
tion of  dust.  The  sawing  of  gi-anite  and  marble  into  slabs  is  con- 
ducted ordinarily  by  the  Avet  process,  and  is  therefore  unattended 
by  dust;  but  soapstone  sawing  and  cutting  for  joints  is  frequently 
done  dry,  and  with  the  evolution  of  much  fine  dust.  Turning  in 
lathes  is  conducted  in  the  wet  way,  and  is  dustless. 

Of  343  deaths  which  occurred  in  the  city  of  Quincy  among  stone- 
cutters during  a  period  of  about  16  years,  no  fewer  than  142 
(41.4  per  cent)  were  due  to  pulmonary  tuberculosis,  41  (12  per  cent) 
to  other  diseases  of  the  lungs,  44  (12.8  per  cent)  to  diseases  of  the 
heart,  24  (7  per  cent)  to  violence,  and  92  (26.8  per  cent)  to  all  other 
causes.  Excluding  accidents,  the  percentage  due  to  tuberculosis  was 
44.5.  These  statistics  show  even  more  strikingly  than  those  quoted 
in  a  report  submitted  two  years  ago  the  dangerous  character  of  this 
occupation.  Therein  it  appears  that,  of  a  total  of  30,000  deaths  among 
stonecutters,  tuberculosis  was  the  cause  in  28.57  per  cent.  It  must  be 
said,  hoAvever,  that  the  average  age  at  death  of  the  victims  of  the 
disease  in  this  industry,  so  far  at  least  as  the  Quincy  records  show, 
is  somewhat  high  (47.8  years),  but  it  is  to  be  borne  in  mind  tliat  the 
calling  is  one  which  is  not  open  to  the  naturally  Aveak,  and  that  many 
of  those  Avho  become  incapacitated  through  infection  drift  into  other 
lines  of  industry  in  Avhich  physical  strength  is  not  so  essential,  and 
hence  at  death  are  not  returned  as  belonging  to  this  class. 

URGENCY  OE  SPECIAL  SCIENTIEIC  INQUIRIES. 

No  very  satisfactory  data  for  this  country  are  available  to  deter- 
mine with  accuracy  the  probable  degree  of  difference  in  the  "health- 
injurious  conditions  resulting  from  the  cutting  or  manipulation 


a.ately  con.iae.-od  as  a  well-dofined  blSf  of 'the    'ade  Th',""" 

sandstone  industry  states  that  "stoecutters  who  ^"1'''''°"'  '^''^ 
soldom  live  to  be  60  vear,  of  ,„„      ,        ,  °"  saiidstcnio 
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DIFFERENTIAL  EFFECTS  OF  DTJST  EXPOSTTKE 

W  mechanical,  and  ch^ S^^;:^^;^^;^ 
stone  subjected  to  modern  processes  of  quarrying,  dress  " 
icularly  in  consequence  of  the  extensive  use  of  naodern  ^neu  nTtL 
tools  used  for  stonecutting  purposes.    Among  all  branches  o"  u 
dusty  trades  and  occupations  the  stone  industry  is  of  the  first  order 
of  scientific  nnportance.    Aside  from  the  industry  itself,  as  reg  rd 
th    production_  o    stone  for  commercial  purposes,  practically  the 
entire  mining  industry  is  in  a  measure  a  branch  of  the  stone  in- 
dustry,  m  hat  all  the  metals  and  nonmetallic  minerals  obtained  by 
mining  methods  are  obtained  by  processes  of  extraction  from  rock 
material  more  or  less  identical  with  the  substances  which  enter  into 
the  stones  quarried  and  cut  for  commercial  purposes.    The  most 
thorough  and  strictly  scientific  study  of  dust  phthisis  with  special 
reference  to  the  stone  industries  has  been  made  by  Dr.  Edo-ar  L  Collis 
His  Majesty's  medical  inspector  of  factories,  presented  m  the  Milrov 
Lectures  of  1915.   The  differential  effects  of  dust  containing  a  laro-e 
proportion  of  free  silica  (quartz)  and  dust  relatively  free  therefrom 
are  emphasized  in  the  most  concise  and  conclusive  manner. 

LITNG  DISEASES  OF  FLIHT  KNAPPERS  ANB  BITHRSTONE  DRESSERS. 

The  correlation  of  these  conditions  to  the  relative  frequency  of 
true  phthisis  or  of  lung  fibrosis,  with  a  subsequent  tubei-culous  in- 
fection, IS  made  clear  on  the  basis  of  indisputable  clinical  evidence 
amplified  by  numerous  Eoentgen  ray  examinations.  Stone  dust  con- 
taining but  a  relatively  small  proportion  of  free  silica,  such  as  lime- 
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Stone,  is  considered  comparatively  harmless,  while  the  ex*.-eme  seri- 
ousness of  stone  dust  consisting  chiefly  of  free  sdica  (quartz)  s  illus- 
trated by  numerous  concrete  cases,  of  which  the  so-called  flmt  laiap- 
pers  and  French  buhrstone  dressers  are  the  most  striking  and 
lamentable  examples.   Dr.  Collis  defines  the  term  "  pneumoconiosis  ' 
as  one  which  should  be  restricted  to  "  disturbances  m  health  foUow- 
incr  upon  changes  induced  in  the  lungs  by  inhalation  of  nonviable 
particles."    And  he  remarks  that  "  just  as  all  germs  are  not  patho- 
genic, so  all  kinds  of  nonviable  particles  do  not  give  rise  to  pneumo- 
coniosis." This  extremely  important  conclusion  in  its  particular 
application  to  the  stone  industry  requires  constant  application  to  the 
more  specialized  consideration  of  its  injurious  results  in  employment 
in  the  difTerent  branches  of  the  industry.    Eeferring  to  the  flmt 
knappers  of  Bi-andon  as  the  lineal  occupational  representatives  of 
the  oldest  of  all  industries,  that  of  the  making  of  prehistoric  stone 
tools  and  weapons,  he  states  that  they  "  suffer  a  terrible  mortality 
from  phthisis  induced  by  flint  dust  generated  in  their  work,"  and  he 
recalls  the  results  of  earlier  observations  as  regards  the  lamentable 
consequences  produced  among  the  population  of  Meusnes,  France, 
by  the  introduction  of  the  gun-flint  industry,  which,  according  to 
Chateauneuf,  "slays  those  who  follow  it;  it  kills  them  before  their 
time;  for  them  there  is  no  old  age."    He  illustrates  these  observa- 
tions by  a  most  interesting  analysis  of  the  mortality  from  phthisis 
among  flint  knappers  in.  the  Brandon  district,  shown  in  Table  72. 

Table  72.-M0RTAL1TY  FROM  PHTHISIS  OF  FLINT  KNAPPERS  COMPARED  WITH 
THAT  OF  CERTAIN  OTHER  CLASSES. 


Class. 

Cause  of  death,  stated  as  pereont- 
ages  from — 

Total 
num- 
ber of 
deaths. 

Aver- 
ago 
age  at 
death. 

Calcula- 
ted death 
rate  from 
phthisis 

per 
annum 
among 
1,000 
living. 

All 
causes. 

Phthi- 
sis. 

Respira- 
tory dis- 
eases 
other 
than 
phthisis. 

All 

other 
causes. 

Flint,  knappers '  

Wives  (2)  and  widows  (11)  of  flint  knap- 
pers. 

100.0 
100.0 

100.0 
100.0 

77.8 

7.4 
15.4 

1L7 
17.6 

14.8 
84.6 

81.8 
71.2 

27 
13 

63 

509, 567 

46 
78 

41.0 

6.5 
11.2 

.S 

1.  (i 

All  males  (England  and  Wales,  1900-1902)» 

0) 

•  Average  number  employed  for  25  years  estimated  at  16.5. 

2  Population  aI)out  5,150.  The  figures  for  this  class,  supplied  by  Dr.  A.  Harris,  M.  O.  H.,  Thetforrl, 
Norfolk,  are  for  all  ages,  1901-1910. 

» The  figures  for  tMs  class,  calculated  from  the  Supplement  to  the  Sixty-fifth  Annual  Report  of  the 
Registrar-General,  are  for  all  males  aged  15  years  and  upward,  1900-1932. 

•  Median  age  at  death  between  56  and  57. 


MIXED  MINEEAL  AND  METALLIC  DUST  EXPOSURE. 

Next  to  the  inhalation  of  steel  dust  the  continuous  and  considerable 
inhalation  of  flint  dust  is  one  of  the  most  serious  industrial  condi- 
tions predisposing  to  pulmonary  tuberculosis.    In  the  pottery  in- 


subject  to  an  exceptionally  hfgirmort.  itv  f  ^  '"'^''^  *° 

culosis;  so  much  so  that  flint  ^orlZ  :LtJ^^^  pulmon.uy  tuber- 
-rable  b,  all  Amex-ican  life  insu^arceC;;:^:^^ 

SECONBAEY  IMPOBTA.^CE  OP  BACILLABY  INFECTION 

1002  to  reinvestigate  the  onZ  oUl    ;:^^ZT:  7^^'^' 

tanty  among  Cornish  tin  miners,  wlirexcS  n  ^ 

v.tory  cn-cumstances,  except  dust  inhaJCdSa  tt ^^^"^  ~ 

tb^s£n:^S  tfer^^^        ^^^-^  -^^-^ 

Inngs-gradually  in  he  Sse  of  ord  nn  I  P'^^'^"^»"<^^;t  injury  of  the 
case  of  machine!^drill  men-'nd  th  r  ^"^1  rapidly  in  the 

ently  capable  of  graduX  nrodnnino-  /  -r'^iT^'  ^'^'^^^  «PP^^r- 
the  respiratory  f imctions  and  S  ff  ^''^'^  in^pairment  of 
predisposes  enornaoSsr  o  tutrc   o^^^^^  general  healthy  also 

proportion  of  miners  di  frozn  t'  ?  oukx  pi     is  "^^h^^^^  ^^^^^'^^ 

a  causative  factor  in  the  production  of   o     fed  .^^^^^^^^  .^^ 
^ore  chrectly  and  specifically  attributable  to  the  fonCou,  a^d  cZ' 
iderable  inhalation  of  silica  dust.    A  descriptive  account  of  the 

Lt'T  ""TZ     ^T'^^'"'''  microscopical  examination  o 

then-  physical  and  mechanical  properties,  is,  therefore,  a  prereqmsiJe 
for  a  thorough  understanding  of  the  pathological  c^ns  quence  o 
dust  inhalation  in  the  different  branches  of  the  stone  industry  It  is 
pom  ed  out  by  Collis  that  all  classifications  in  general  use   r^  in  d 
equate  to  the  purpose  and  that  in  the  main  it  seems  best  to  ascert  i  , 
first  the  relation  of  each  of  the  main  respiratory  diseases  to  dusts 
and  hen  from  that  standpoint  to  examine  the  properties  of  the  dusts 
which  are  associated  with  an  undue  prevalence  of  each  of  these  dis- 
eases.  This,  of  course,  implies  a  much  broader  plan  and  scope  than 
the  present  investigation,  which  for  practical  purposes  is  limited 
chiefly  to  pulmonary  tuberculosis.   The  chemical  properties  of  dusts 
are  occasionally  of  major  importance  on  account  of  the  solubility  of 
certain  kinds  of  dust,  best  illustrated  in  the  case  of  the  cement  indus- 
try. As  observed  by  Collis — 

Only  particles  which  are  insoluble  in  the  fluids^of  the  body  when 
carried  into  the  air  passages  remain  as  foreign  bodies  either  to 
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.timnkte  the  ciliated  epithelium  to  overaction  for  their  expulsion, 
n     f  tl  ev  iaiu  access  to  the  lymph  channels,  to  give  rise  to  a  pro-  , 
Hfe  .t  rof  he  Connective  tissue';  thus  dusts  of  ivory,  1/orn  bone 
inrolhJr  anim^^   structures,  and  of  calcium  sulphate  (plaster  of 
FaL'td  Xbaster),  of  limestone  and  o..^^^^^^^^^^^^ 
associated  with  pneumoconiosis  m  the  way  that  dusts  o±  vegetable 
husks,  emery,  glass,  sandstone,  and  flint  are. 

I-Ie  adds  to  this  extremely  important  practical  conclusion  the  ob- 
servation that,  "generally  speaking,  dusts  are  more  injurious  as 
their  chemical  composition  differs  from  that  of  the  human  body,  or 
from  the  elements  of  which  the  body  is  normally  composed." 

MORBIDITY  AND  MORTALITY  OF  THE  STONE  WORKERS  OF  DERBYSHIRE. 

The  most  useful  application  of  the  theory  and  conclusions  of  Dr. 
Collis  is  to  be  found  in  the  extended  study  which  has  been  made  of 
the  different  branches  of  the  stone  industry  of  Derbyshire  by  Dr. 
Sidney  Barwise,  in  a  report  to  the  county  council  of  Derbyshire, 
on  the  basis  of  a  careful  study  of  the  relation  of  phthisis  incidence 
to  the  surface  geological  formation.    Dr.  Barwise  ascertained  that 
there  was  an  excessive  frequency  of  pulmonary  tuberculosis  on  areas 
showing  millstone  grit,  and  a  preliminary  investigation  indicated  that 
"  the  key  to  the  higher  phthisis  mortality  in  the  gritstone  area  was  to 
be  found  in  the  occupations  of  the  males."  A  subsequent  analysis  of 
the  mortality  record  for  a  period  of  10  years  proved  conclusively 
that  the  gritstone  quan-ies  experienced  an  exceptional  mortality  from 
phthisis.    It  was  found  that  of  the  deaths  of  quarrymen  29  per  cent 
was  from  phthisis,  while  only  4.6  per  cent  of  the  deaths  of  agricul- 
turists was  attributed  to  this  cause.    On  the  basis  of  the  calculated 
death  rate,  without  reference,  however,  to  the  age  distribution  of 
the  employees,  it  was  shown  that  the  death  rate  from  phthisis  among 
the  agricultural  group  of  the  county  was  0.72  per  1,000,  while  among 
the  quarrymen  and  masons  (stonecutters,  dressers,  etc.)  it  was  5, 
or  seven  times  as  great.    Subjecting  the  data  to  a  thoroughly  spe- . 
cialized  and  qualified  analysis,  it  was  then  ascertained  that  "  among 
the  limestone  workers  there  was  not  an  excessive  mortality  from 
phthisis,  so  that  the  mortality  of  gritstone  workers  separately  con- 
sidered was  even  higher  than  indicated  by  the  combined  mortality 
rate  for  all  quarrymen  and  stone  workers  in  the  section  under  con- 
sideration.   The  results  of  this  exceptionally  valuable,  and,  broadly 
spealdng,  scientific  investigation,  are  set  forth  in  Table  73,  derived 
from  the  "  Report  on  the  Prevalence  of  Phthisis  among  Quarry 
Workers  and  Miners,"  made  by  Dr.  Sidney  Barwise  to  the  Derby- 
shire county  council,  February  6,  1913. 
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District. 


Urlam  rural  p.u-ishcs  "'^ -^ariejs  


stone-workers'  group. 


Work- 
ers. 


Total,  Bakewoll  r^stration  district. 


426 
233 

659 


530 


339 


Phthi- 
sis 
deaths. 


Rate 
per 
1,000. 


1,528 


46 


20 


7.3 

0.4 


Agriculture. 


Work- 
ers. 


7.0 


3.8 


473 
245 


Phthl- 

.sis 
deaths. 


718 

1,079 

579 
2,376 


10 


17 


Rate 
per 
1,000. 


0.4 
1.2 


.9 

.3! 
.72 


ooM..«.„v.  PHXH.SXS  .00^™;;!;;;;^^ 

^^^^^^^^^^^^ 

the  ...te  .s  only  3.8,  and  in  the  Ti£t"Sr,n 
wluch  the  proportion  of  giitstoiie  workers  is  still  uTT  J 
only  2.9.    Subjecting  the  returns  for  the  Ma  took  id  tl  Ti/  n 
subchstncts  to  further  analysis,  it  is  shown  that  h  ph  siltrll 

iiv^Ts^fr       „'oo  V""'  'if'-'  '° 

selves  IS  16.  (  pei  1,000  for  gritstone  workers  (chiefly  exoo^ed  tn 
nisoluble  pure  silica  dust) ;  whereas  in  the  case  of  limLtone  work 
i^,  chiefly  exposed  to  a  dust  more  or  less  sok.ble,  the  rate  is  on  J 
X.2.    In  other  words,  the  phthisis  mortality  of  gri  stone  woriLr  s 
erri  T  Z  f""  f-^  ---ponding  niortality^f  liinestlne  work 
eis.   It  should  be  said  m  this  connection  that  the  number  of  men  ex 
posed  to  risk  was  124  in  the  case  of  gritstone  workers,  with  17  d  a  L 
from  phthisis  and  170  in  the  case  of  Iin.estone  Workers,  2 
deaths  from  phthisis  during  the  10-year  period.    The  resulL  of  th; 
investigation  are  summarised  in  a  convenient  form  in  Table  74. 

74._C0MPARATrVE  PHTHISIS  BE.^THRATE  IN  DERBYSHIEE  COUNTY  ENO 

LAND,  1901  TO  1910.  ' 


Gritstone  workers   ~   

Thp  Iwo  Mul  locks  and  the  i  wo  i>aVlcysVsloncWorkCTs7s"Qmc'ini 
akowcll  rc-istmtipn  district,  Rritstone  and  lirao.s1.one  woJks   

L.'n^^rono  \';!;rkers'.'' ^1'°"^ ^"'"^""^  ''"'^  '""'^'^ 

Pcr.sons  employed  iii  and  alVout  coaVmincs 

1  er.sons  employed  in  a';riculturo   

Standard  phthisis  death  rate   


Persons. 

Rale  Dcr 
1,090. 

124 

13.7 

42() 

7.0 

1,528 

5.0 

1.2,'<2 

1.  71 

2C2 

1. 52 

1,7.')7 

.  as 

S.OI.S  j 

.60 

15, 1,-2 
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In  addition  it  was  found  that  among  those  employed  in  gritstone 
^vorking,  the  proportionate  mortality  from  phthisis  was  4o  per  cent, 
and  among  quarrymen  and  miners  in  the  same  district  and  working 
on  the  same  material  30.6  per  cent,  in  contrast  to  a  proportionate 
mortaUty  of  12.3  per  cent  for  men  employed  as  quarrymen  and 
miners  in  the  limestone  areix,  and  7.4  per  cent  among  the  men  em- 
ployed in  coal  mining.  The  highest  proportionate  mortality  among 
agricultural  workers  in  the  same  district  in  which  the  proportionate 
nK)rtality  of  gritstone  workers  was  45  per  cent  was  only  7.9  per  cent. 
The  extremely  injurious  nature  of  gritstone  dust,  which  is  largely 
pure  silica  in  a  crystalline  form,  with  special  reference  to  pulmonary 
tuberculosis,  is,  therefore,  conclusively  established  by  these  investi- 
gations. 

AMERICAN  MORTALITY  STATISTICS. 

The  Vermont  State  board  of  health  has  reported  the  mortality  by 
occupations  during  the  six  years  ending  with  1905,  and  during  that 
time  there  were  204  deaths  from  all  ciiuses  among  the  granite  and 
other  stone  workers  in  that  State.  Of  these  deaths,  80,  or  39.2  per 
cent,  were  from  pulmonaiy  tuberculosis,  and  27,  or  13.2  per  cent,  from 
other  respiratory  diseases.  Of  the  deaths  from  all  cause^s  among 
stone  workers  in  Vermont,  52.4  per  cent  were  attributed  either  to 
pulmonary  tuberculosis  or  to  other  respiratory  diseases. 

The  census  mortality  statistics  for  1900  combine  marble  and  stone 
cutters  into  one  group,  including  20,141  males  aged  15  years  and 
over  in  the  registration  States.  Of  the  number  stated,  659,  or  2.5 
per  cent,  had  attained  to  65  years  of  age  or  over,  which  compares  with 
3.9  per  cent  for  men  in  mechanical  and  manufacturing  industries  gen- 
erally. In  the  mortality  from  all  causes  the  death  rate  is  compara- 
tively low  at  ages  under  25,  but  high  at  ages  25  and  over,  as  shown 
in  detail  in  Table  75.  The  census  mortality  statistics,  however,  are 
subject  to  the  criticism  that  in  all  jDrobability  the  facts  are  under- 
stated on  account  of  defective  enumeration. 


Table  75.— MORTALITY  FROM  ALL  CAUSES  AMONG  MARBLE  AND  STONE  CUTTETtS, 
COMPARED  WITH  THAT  OF  THE  MANUFACTURING  AND  MECHANICAL  CLASS  AND 
THE  MERCANTILE  AND  TRADING  CLASS,  IN  THE  REGISTRATION  STATES,  1930,  OY 
AGE  GROUPS. 

rSource:  Report  of  the  Bureau  of  the  Census  on  Vital  Statistics,  1900.] 


Age  at  doatli. 

Death  rate  per  1,000  among — 

Marble 
and  stone 
cutters. 

The  manu- 
facturing 
and 
mechanical 
cla.^s. 

The  mer- 
cantile and 
trading 
class. 

3. 35 
9. 32 
2-1.72 
122.91 

4.43 
S.  35 
20.16 
105.43 

2. 60 
6.72 
19.91 
93.79 
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A  further  difficulty  in  connection  with  the  vital  statistics  of  stono 
and  marble  cuttei^  results  from  the  fact  that  men  in  this  trade  , re 
a  very  mobile  e  ement,  frequently  moving  from  one  place  to  anot^  r 
m  response  to  better  trade  conditions,  higher  wagi,  etc.,  in  oth 
fields.  Ihe  most  suggestive  result  of  the  census  mortality  investiga- 
tion IS  he  extraordinarily  high  death  rate  from  pulmonary  tubercu- 
losis, Avhich  IS  returned  at  5.41  per  1,000,  compared  with  2.62  for  the 
mechanical  and  manufacturing  class,  and  1.G6  for  the  mercantile  and 
trading  class. 

ENGLISH  OCCUPATIOITAI  MOETALITT  INVESTIGATIONS. 

For  unkno^A-n  reasons  the  Report  of  the  Registrar-General  for 
i^no^land  and  Wales  does  not  specifically  consider  stonecutters,  but 
combines  them  with  quarr^^men  in  stone  and  slate,  which  of 
course,  precludes  the  utility  of  the  resulting  averages  in  an  etrort  to 
determine  the  relative  degree  of  pulmonary  tuberculosis  frequency 
m  a  well-defined  specific  occupation  such  as  the  stonecutters'  trade 
b.yon  when  considered  as  a  group,  however,  quarrymen  and  stone- 
cutters combined,  according  to  English  statistics,  show  an  excessive 
mortality  from  pulmonary  tuberculosis  and  other  respiratory  dis- 
eases, but  it  is  a  matter  of  regret  that  the  data  should  not  be"  sepa- 
rately available  for  men  employed  in  the  more  important  branches  of 
the  stone  industry. 

The  health  and  mortality  of  men  employed  in  granite,  marble, 
and  stone  quarrying,  including  stonecutters  and  pofishers,  has  been 
reported  upon  at  length  by  Arlidge,  who  observes,  in  part,  that- 
All  employed  on  these  mineral  substances  suffer  in  various  de- 
grees with  respiratory  disorders,  and,  on  the  whole,  more  so  than 
coal  miners.  The  quality  of  the  stone,  in  regard  to  its  petroloaical 
characters,  determines  its  severity  of  action ;  but  observations  have 
hitherto  not  been  sufficiently  numerous  to  establish  the  fixed  relations 
between  the  character  of  the  stone  and  the  mischief  caused  by  its  dust. 
Speaking  generally,  sedimentary  rocks  composed  of  siliceous  and 
readily  detached  particles  do  more  harm  on  inhalation  than  primary 
rocks  in  which  a  fusion  of  their  constituents  has  taken  place.  Other 
modifying  characters  are  exhibited  in  the  chemical  composition  and 
in  the  miscibility  of  the  mineral  dust  with  fluid. 

MORTALITY  OF  THE  GRANITE  CUTTERS  OF  ABERDEEN. 

With  special  reference  to  granite  cutting  in  the  district  of  Aber- 
deen, Scotland,  it  is  stated  that  men  employed  in  the  cutting,  dress- 
ing, and  polishing  of  granite  are  seldom  victims  of  pulmonary  lesions 
attributable  to  their  occupation.  Arlidge  considers  this  a  surpris- 
ing fact,  possibly  explained  by  the  density  of  granite  and  its  litho- 
logical  elements.  He  quotes  Prof.  Hamilton,  of  Aberdeen  University, 
to  the  effect  that  the  explanation  may  be  found  in  the  igneous  char- 
acter of  the  rock,  which  opposes  itself  to  the  throwing  off  of  dust, 
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because  its  particles,  unlike  those  of  stratified  rocks,  do  not  exist  in 
granite  ready  formed,  but  must  be  made  by  the  chisel  of  the  work- 
man.  Prof.  Hamilton  concludes  that — 

The  dust  in  granite  working  would  in  all  likelihood  be  coarser 
than  in  chiseling  stratified  rock,  and  would  be  caught  in  the  superior 
respiratory  passages  without  gaining  entrance  to  the  air  vesicles 
where  alone  it  seems  to  make  its  way  into  the  pulmonary  lymphatics. 

Whether  this  explanation  is  accepted  or  not,  it  is  a  fact  of  con- 
siderable importance  that  the  men  employed  in  the  granite-cutting 
industries  suffer  considerably  from  chronic  bronchitis,  but  the  severe 
lesions  indicative  of  fibrosis  and  industrial  phtliisis  are  practically 
unknown  among  them. 

According  to  the  report  of  the  chief  inspector  of  factories  for  1880 

(p.  81)-  ° 

It  seems  that  a  like  immunitv  is  enjoyed  by  the  laborers  in  the  Pur- 
beck  and  Portland  quarries.  Here  the  material  is  a  limestone  of 
close,  compact  grain,  and  not  a  mass  of  imperfectly  coherent  par- 
ticles of  sand;  in  short,  a  marble— a  substance  recognized  by  those 
who  work  it  as  but  slightly  detrimental  to  the  respiratory  organs. 

In  marked  contrast,  Arlidge  directs  attention  to  the  extremely  high 
fatality  rate  among  men  employed  in  the  Edinburgh  stone  quarries, 
but  no  conclusive  statistical  information  has  been  made  public  con- 
cerning this.  According  to  Dr.  E.  W.  Philip,  of  Edinburgh,  in  a 
statement  to  Dr.  Arlidge,  "A  large  number  of  cases  of  stonemasons 
suffering  from  phthisis  seek  relief  at  the  local  dispensary,  and  the 
average  age  at  which  they  come  under  observation  is  only  about  35 
years.  As  a  rule,  the  cases  run  a  very  chronic  course,  passing  from 
recurrent  to  persistent  attacks  of  bronchitis."  Reference  is  made  to 
a  much  earlier  observation  by  Prof.  Alison  in  1824,  according  to 
which  there  was  reason  to  believe  "  that  there  was  hardly  an  instance 
of  a  mason  regularly  employed  in  hewing  stones  in  Edinburgh  being 
free  from  phthisical  symptoms  to  the  age  of  50." 

COMPARATIVE  OCCITPATIONAI  MORTALITY  Or  THE  STONE  WORKERS  OF 

ABERDEEN. 

It  is  self-evident  that  these  conflicting  conclusions  are  more  or  less 
attributable  to  important  variations  in  the  nature  of  the  stone  quar- 
ried as  well  as  to  differences  in  the  method  of  work.  Modern  pneu- 
matic processes,  for  illustration,  have  practically  revolutionized  the 
stone-cutting  industry,  and  the  dust  menace  has  been  very  materially 
increased  in  consequence.  The  mortality  of  stone  workers  in  the 
Aberdeen  district  has  been  reported  upon  with  admirable  thorough- 
ness by  Dr.  Matthew  Hay  in  an  appendix  to  his  annual  report  as 
medical  officer  of  health  for  the  year  1909.  He  points  out  that — 
10G811°— 18— Bull.  231  13 
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A  workman  who  has  contracted  phthisis  in  one  occupation  may 
Change  his  occupation  some  months  or  years  before  death,  and  his 
rchitives  on  registering  his  death  may  or  may  not  give  his  orioinal 
occupation  as  his  ordinary  occupation.  Much  depends  upoif  the 
length  and  nature  of  the  hvst  occupation,  whether  it  is  presumed  to 
be  inferior  or  not,  and  on  the  person  to  whom  it  may  fall  to  sunnlv 
the  information  required  by  the  registrar.  Even  the  registrars  them- 
selves act  differently  m  such  cases  of  changed  occupation. 

Other  difficulties  are  the  probable  incompleteness  of  returns  re- 
garding the  number  of  persons  employed,  which  by  inference  sug- 
gests the  possibly  gi-eater  practical  utility  and  scientific  conclusive- 
ness of  proportionate  mortality  data.  Hay  pomts  out  that- 
Considerable  interest  attaches  in  Aberdeen  to  the  incidence  of 
phthisis  among  stonecutters  and  masons,  owing  to  their  considerable 
number  and  to  the  danger  to  which  they  are  exposed  from  the  inhala- 
tion of  granite  dust.  All  masons  are  not,  however,  so  exposed,  as  a 
proportion  of  them,  varying  with  the  character  of  the  building,  are 
employed  solely  in  building,  and  are  known  within  the  trade  as 
"  wallers,"  while  the  remainder  are  engaged  in  hewing  and  dressing 
stones.  Wallers  are  not  so  distinguished  in  the  death  registers.  Nor 
is  any  distinction  made  in  the  registers  between  masons,  whether 
hewers  or  wallers,^  employed  in  connection  with  buildings  and  stone- 
cutters employed  in  the  numerous  monumental  yards.  As  a  rule,  a 
hewer  worldng  in  the  latter  is  known  as  a  stonecutter,  but  he  is  not 
infrequently  designated  as  a  mason. 

The  results  of  the  investigation  are  summarized  in  Table  76. 


Table  76.— AVERAGE  ANNUAL  DEATH  HATE  OF  PERSONS  21  YEAES  OF  AGE  AND 
OVER  (EXCLUDING  EMPLOYERS)  IN  ABERDEEN,  1900  TO  1909,  BY  OCCUPATIONS. 


Annual  number  of  deaths  per  1,000  persons  due  to- 


Ocoupation. 


Esti- 
mated 
averago 
annual 
num- 
ber of 
persons 
over  21 
years 
of  age 
em- 
ployed. 


Phthi- 
sis. 


Lung  diseases. 


Ex- 
clud- 
ing 
phthi- 
sis. 


in- 
clud- 
ing 
phthi- 
sis. 


Circu- 
latory 
and 
nerv- 
ous 
dis- 
eases. 


Other 
dis- 
eases. 


All 

causes. 


Tuberculosis. 


Wives 
and 
wid- 
ows. 


Un- 
mar- 
ried 
cliil- 
dren. 


MALES. 

Stonecutters  and  masons  . 

Stone  polishers  

Joiners,  etc  

Painters  

TaOors  

Bakers  

Engineers,  etc  

Printers,  etc  

Conil)  makers  

Carters  

Lab  jrers  

Clerics  


FEMALES. 

Dressmakers  and  milliners. 
Dcnneslic  servaiats  


1,750 
420 
1,420 
420 
620 
360 
2,600 
380 
345 
1,450 
3,600 
1,220 


1,750 
3,500 


5.7 
2.5 
1.8 
2.1 
3.2 
1.4 
1.8 
4.5 
4.3 
1.1 
2.3 
3.S 


1.9 
Z  1 


2.5 
4.8 
3.4 
4.0 
5.6 
4.4 
2.3 
1.1 
4.3 
3.1 
5.6 
l.S 


1.5 
3.3 


8.2 
7.3 
5.2 
6.1 


5.8 
4.1 
5.6 
8.6 
4.2 
7.9 
5.3 


3.4 
5.4 


4.6 
4.8 
7.0 
9.3 
9.0 
6.4 
6.2 
4.5 
7.2 
3.0 
8.3 
3.9 


5.4 
5.2 
8.6 
5.2 
8.5 
8.3 


5.0 
9.8 
5.4 


3.3 
8.8 


IS.l 
17.3 
20.  S 
20.7 
2C.5 
20.0 
14.1 
13.7 
22.5 
12.2 
26.0 
14.6 


9.4 
21.1 


1.8 
1.6 
1.8 
1.7 
1.6 
1.9 
1.6 
1.1 
2.0 
1.8 
2.1 
1.1 


AU  males  21  years  and 
over  

All  females  21  years 
and  over  


1.9 
1.7 


3.3 
2.7 


5.2 
4.4 


5.6 
5.1 


8.0 
8.3 


18.8 
17.8 


4.7 
£.5 
3.7 
4.5 
2.7 
4.4 
3.9 
1.6 
3.3 
4.7 
4.4 
.7 
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This  table  is  of  additional  interest  in  that  it  includes  a  number  of 
other  important  occupations  with  more  or  less  exposure  to  industrial 
dust.  The  table  shows  that  stonecutters  and  masons  rank  above  all 
other  employments  considered,  with  a  death  rate  of  5.7  per  1,000 
from  phthisis,  wliich  is  three  times  as  high  as  the  average  of  1.9  for 
males  above  21  yeai-s  of  age.  Making  allowance  for  persons  not 
direct!}^  employed  in  the  cutting  and  hewing  of  granite,  it  is  quite 
probable  that  the  true  phthisis  death  rate  of  this  class  is  6.2  per 
1,000.  Next  to  stone  workers,  according  to  the  table,  come  printers 
and  Hthogi-aphers,  with  a  phthisis  mortality  of  4.5  per  1,000,  which 
is  slightly  less  than  two  and  one-half  tunes  the  average.  In  further 
explanation  of  the  table  it  is  said  that — 

xVs  a  rule,  occupations  with  a  high  mortality  from  phthisis  have 
also  an  increased  mortality  from  other  lung  diseases.  This  is  not 
the  case  with  stonecutters  and  masons  in  Aberdeen,  or  with  pruiters 
and  lithographers,  or  with  clerks.  In  all  tliree  occupations,  the 
mortality  from  other  lung  diseases  is  imder  the  average.  Tailors 
and  comb  makers,  however,  follow  the  usual  rule,  having  a  somewhat 
high  mortality  from  other  lung  diseases.  The  result  is  that,  if  the 
rates  for  phthisis  and  other  lung  diseases  are  combined,  tailors  and 
comb  makers,  with  8.8  and  8.6  per  1,000,  respectively,  take  precedence 
of  stonecutters  and  printers,  with  8.2  and  5.6,  respectively.  For 
clerks  it  is  5.3.  Indeed,  the  total  death  rate  from  lung  diseases  (in- 
cluding phthisis)  among  clerks  and  printers  is  only  very  slightly 
beyond  the  average  (5.2)  for  all  male  persons  above  21  years  of  age. 

Some  of  these  differences  in  the  incidence  of  phthisis  and  of  other 
lung  diseases  are  probably  in  some  measure  more  apparent  than  real, 
being  dependent  upon  the  fact  that  the  death  rate  from  phthisis  de- 
creases after  the  age  of  55  to  60,  while  the  death  rate  from  other  lung 
diseases  rapidly  increases  with  advancing  age.  Occupations  with 
a  large  proportion  of  old  men  have  accordingly  a  lower  death  rate 
from  phthisis  and  a  higher  death  rate  from  other  lung  diseases  than 
occupations  with  a  smaller  proportion  of  old  men. 

Attention  is  directed  to  the  exceptionally  large  number  of  deaths 
from  phthisis  among  stonecutters  after  the  age  of  55,  which  is  a 
relatively  rare  occurrence  in  other  occupations.  The  rather  involved 
terminology  of  English  occupational  teims  precludes  an  accurate 
comparison  with  corresponding  statistics  for  this  country.  Two 
occupations  which  show  high  death  rates  from  phthisis  in  the  Aber- 
deen experience,  namely,  stonecutting  and  comb  making,  are  both 
referred  to  as  dusty  occupations,  and  there  are  grounds  for  believing, 
not  only  from  available  statistics  but  from  results  of  similar  investi- 
gations elsewhere,  that  the  dust  was  the  slow  but  ultimate  cause  of 
death  in  many  cases. 

PHTHISIS,  AND  PNEUMATIC  TOOLS. 

The  subject  of  stonecutters'  mortality  in  relation  to  the  use  of 
pneumatic  tools  is  considered  briefly  by  Hay,  who  points  out  that — 
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In  regard  to  the  mortality  from  phthisis  among  stonecutters  and 
masons,  the  question  has  been  raised  as  to  whether  the  introduction 
ot  pneumatically  driven  tools,  which  produce  more  fine  dust  than 
the  old  hand  chisels,  has  increased  the  amount  of  phthisis  and  lung 
disease.  I  am  informed  that  previous  to  1900  very  few  pneumatic 
tools  were  m  use  m  Aberdeen.  Between  1900  and  1905  and  espe 
cially  after  1902,  their  use  rapidly  extended,  so  that  by  1905  thev  had 
come  into  full  use  m  practically  all  stonecutting  yards. 

The  following  table  gives  the  number  of  deaths  among  stonecutters 
and  masons  combined  for  each  of  the  15  years  ending  with  1909 
The  first  five  years,  1895-1899,  represent  a  period  in  which  pneumatic 
tools  were  commg  into  use;  and  the  third  five  years.  1905-1909  a 
period  m  which  the  tools  were  in  full  use.  Only  deaths  at  ages 'of 
21  years  and  upward  are  included. 

Table  77.— NUMBER  OF  DEATHS  FROM  PHTHISIS  AND  FROM  OTHER  LUNG  DISEASES 
AMONG  STONECUTTERS  AND  MASONS  OF  ABERDEEN,  1895  TO  1909. 


Year  and  period. 

Cause  of  death. 

Year  and  period. 

Cause  of  death. 

Phthisis. 

Other  lung 
diseases. 

Phthisis. 

Other  lung 
diseases. 

First  period: 

1895  

6 
9 

12 
7 

13 

5 
1 
6 
9 
8 

Second  period — concluded 
1904  

9 

8 

1896  

Total  

1897  

50 

31 

1898  

Tliird  period: 

1905  

1899  

Total  

11 
10 
9 
11 

8 

2 

3 
3 
1 
3 

47 

28 

190G  

Second  period:  ■ 

1900  

1907  

10 
6 
13 
12 

6 
10 
5 
2 

1908  

1909  

1901  

Total  

1902  

49 

12 

1903  

The  numbers  for  1900-1904  are  slightly  above  those  for  1895-1899 
in  respect  both  of  phthisis  and  of  other  lung  diseases.  The  total 
number  for  1905-1909  is,  however,  considerably  down ;  but  the  fall  is 
practically  confined  to  deaths  from  lung  diseases  other  than  phtliisis. 

The  first  two  periods  are  fairly  comparable,  except  that  allowance 
should  be  made  for  an  increase  of,  perhaps,  10  per  cent  in  the  number 
of  persons  employed  as  between  the  first  and  second  periods,  and 
for  the  fact  that  during  the  two  periods  the  mortality  from  phthisis 
in  the  community  as  a  whole  was  falling.  As  probably  the  effect  of 
the  latter  influence  did  rather  more  than  equalize  the  effect  of  the 
former,  a  comparison  of  the  first  two  periods  would  appear  to  show 
that  the  introduction  of  pneumatic  tools  had  produced  some  increase, 
although  not  a  large  increase,  in  the  death  rate  from  phthisis  and 
other  lung  diseases. 

As  regards  the  third  period  (1905-1909),  while  the  mimber  of 
stonecutters  and  masons  employed  in  monumental  yards  has  not 
fallen  off,  but  rather  increased,  there  has  been  a  great  decline  in  the 
number  of  building  masons  in  employment,  due  to  unusual  depres- 
sion in  the  building  trade.  Some  of  these  out  of  employment  as 
mason  hewers  have,  I  believe,  found  employment  as  stonecutters  in 
monumental  yards,  and  thus  checked  in  some  measure  the  advance- 
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nient  of  apprentices  to  the  status  of  journeyman.  Some  have  emi- 
.rrated  to  America.  Some  have  drifted  into  laboring,  but  not  im- 
probably in  the  event  of  death  within  two  or  three  years  of  leaving 
their  trade,  their  deaths  have  been  registered  by  their  relatives  as 
the  deaths  of  masons.  It  is  difficult  to  know  to  what  extent  to  make 
allowance  for  these  disturbing  factors.  Probably,  any  reasonable 
allowance  would  not  raise  the  total  number  of  deaths  from  phthisis 
and  other  lung  diseases  combined  above  or  even  up  to  the  number 
for  each  of  the  preceding  two  quinquennial  periods,  but  it  would 
raise  the  number  of  deaths  from  phthisis  above  the  numbers  for  these 
periods. 

After  a  brief  discussion  of  possible  errors  attributable  to  the  erro- 
neous use  of  apparently  equivalent  occupational  terms,  it  is  said  with 
further  reference  to  the  use  of  pneumatic  tools,  that — 

About  the  time  of  the  introduction  of  pneumatic  tools  for  granite 
cutting,  but  not  altogether  as  a  consequence  of  it,  the  sheds,  which 
had  usually  been  entirely  open  along  the  front,  as  in  the  case  of  an 
ordinary  builder's  shed,  began  to  be  closed.  The  closure,  while 
increasing  the  liability  to  tlie  inhalation  of  dust,  must  at  the  same 
time  have  afforded  some  protection  against  cold  and  possible  chills. 
This  may  possibly  account  in  part  for  the  diminution  during  the 
past  five  years  in  the  number  of  lung  diseases  other  than  phthisis. 
But  the  numbers  dealt  with  are  small,  and  allowance  must  be  made 
for  mere  chance  variations. 

COMPARATIVE  PEEQUENCY  OF  LUNG  DISEASES  IN  ABERDEEN  AND  IN 

EDINBURGH. 

In  view  of  the  foregoing,  the  final  conclusion  is  advanced  that  "  the 
unusual  combination,  in  the  case  of  workers  in  stone,  of  a  high  mor- 
tality from  phthisis,  with  a  low  mortality  from  lung  diseases  other 
than  phthisis,  may  serve  to  bear  out  the  statement  made  by  the  late 
Prof.  Hamilton,  j)rofessor  of  pathology  in  Aberdeen,  that  a  definite 
development  of  so-called  lithosis,  or  a  fibroid  affection  of  the  lungs 
due  to  stone  dust,  is  rare  among  granite  workers,  although  common 
among  firestone  workers  in  Edinburgh."  In  part,  this  conclusion 
would  seem  to  be  sustained  by  the  examination  of  a  relatively  small 
number  of  autopsy  records.  The  strictly  medical  question,  there- 
fore, whether  the  form  of  tuberculosis  met  with  among  the  granite 
workers  of  Aberdeen  was  to  be  considered  industrial  fibrosis  with  a 
superinduced  tuberculosis,  or  strictly  pulmonary  tuberculosis  in  the 
more  limited  sense  of  the  term,  can  not  be  considered  finally  decided 
by  the  information  at  present  available.  The  investigation  reem- 
phasizes  earlier  conclusions  regarding  the  importance  of  minute  at- 
tention to  the  character  of  the  dust  inhaled  in  the  different  branches 
.of  the  stone  industry;  certain  forms  of  stone  dust  are  obviously 
much  more  injurious  than  others,  and  a  general  grouping  of  stone 
workers  for  purposes  of  mortality  analysis  is  therefore  quite  likely 
to  yield  inconclusive  results. 
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PHYSIQTTE  OP  STONE  WORKERS. 


Not  only  is  it  necessary  to  take  into  account  the  kind  and  nature 
ot  the  dust  inhaled,  particularly  wliether  of  granite  trap  rock 
sandstone,  or  limestone,  but  the  different  employments  also  re-' 
quire  si^cial  consideration.  Some  occupations  are  unquestionably 
very  much  more  exposed  than  others.  Additional  attention  is  neces- 
sary as  regards  the  conditions  of  employment,  whether  outdoors  or 
indoors,  and  finally,  there  is  the  important  relation  of  physique  to 
disease  resistance.  Table  78  shows  the  average  chest  expansion  of 
males  m  certain  occupations,  including  the  Aberdeen  granite  trade 
and  has  been  derived  from  the  discussion  on  industrial  pneumoconi- 
osis, by  E.  L.  Collis,  London,  1915,  in  the  Milroy  Lectures. 


Table  78. 


-AVERAGE  CHEST  EXPANSION  IN  INCHES  OF  MALES  IN  CERTAIN  CLASSES 
AT  VARIOUS  AGE  PERIODS.  ' 


Age  period. 


14  

17  

20  

25  

20  

35  

40  

45  

50  

65  

Go  and  over. 


leis- 
ured 
class. 


2.31 
2.45 
2.79 
2.90 
2. 87 
2.64 
2.35 
2.39 
2.  24 
2.12 
1.87 


Factory 
opera- 
tircs 

not  ex 
posed 

to  dust. 


2.84 
2.33 
2. 13 
2.20 
2.15 
2.24 
1.64 


Al3erdeen  granite  trade. 


Polish- 
ers, etc. 

very 
slightly 

ex- 
posed 
to  dust. 


2. 58 
2.57 
2.58 
2. 21 
2.H 
2.04 
2.07 
1.98 
2.04 
l.SO 


Cutters 
i  n  open 
sheds. 


2.14 
2.64 
2.43 
2.51 
2.19 
2.13 
2.16 
1.92 
1.73 


Cutters 

in 
closed 
sheds. 


2.  40 
2.60 
2.44 
2,11 
1.93 
1.80 
1.67 
1.84 
1.44 
1.56 


Sheffield  cutlery  trade. 


Cutters 


2.43 
2.27 
2.24 
1.96 
2.09 
1.92 
1.73 
1.56 
1.49 
1.50 
1.13 


Light 
grind- 
ers. 


Heavy 
grind- 


2.67 
2.49 
2. 19 
2.19 
2.04 
1.89 
1.52 
1.55 
1.51 
1.45 


Strip- 
pers ot 
oottou 
carding 

mi- 
chines. 


3.33 
2.75 
2.45 

1.86 

1.69 

1.72 


In  connection  with  the  table  Dr.  Collis  points  out  that — 

Inhalation  of  silica  dust  takes  several  years,  varjdng  with  the  in- 
tensity of  the  exposure,  in  producing  any  obvious  effect,  but  gradu- 
ally the  affected  person  notices  that  on  exertion  his  breathing  capacity 
has  become  limited,  and  that  a  cough,  slight  at  first,  has  become  per- 
sistent, though  seldom  accompanied  by  much  expectoration;  other- 
wise he  may  look  robust  and  feel  well.  This  limitation  in  the  breath- 
ing capacity  which  has  been  noted  by  nearly  every  authorit.y  from 
Hippocrates  to  the  South  African  Miners'  Phthisis  Commission  of 
1912  has  been  described  as  pathognomic  of  the  disease  and  may  at 
first  be  the  only  objective  sign  present.  In  several  inquiries  in  which 
some  thousands  of  operatives  have  been  examined,  I  have  collected 
physical  data  which  demonstrate  this  limitation,  and  the  results  are 
stated  in  the  table;  but  as  Dr.  Cumpston  points  out,  "the  actual 
amount  of  expansion  in  inches  is  not  of  so  much  importance  as  the 
manner  in  which  the  chest  wall  behaves  when  an  attempt  at  ex- 
pansion is  made."  This  diminution  in  chest  expansion  must;  how- 
ever, not  be  relied  on  as  an  indication  of  exposure  to  silica  dust,  as 
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it  is  present,  though  not  so  markedly,  among  workers  exposed  to 
other  dusts. 

In  further  explanation,  it  is  said  that  should  the  condition  progress 
until  the  age  of  45  to  50  years,  a  definite  clinical  picture  is  presented, 
briefly  described  as  f  oIIoavs  : 

Such  a  man  is  usually  somewhat  below  the  average  height  for  his 
class,  for  exposure  to  dust  inhalation  dui-ing  the  growing  period  ot 
life  appears  to  inhibit  the  normal  growth j  he  looks  well,  but  if  he 
has  just  ascended  stairs  or  has  hurried,  he  is  out  of  breath  for  a  few 
minutes;  and  on  being  questioned,  though  unable  to  count  20  with- 
out taking  a  breath,  he  speaks  of  himself  as  fit,  and  may  even  boast 
of  being  a  credit  to  his  trade;  but  he  owns  to  frequent  colds,  espe- 
cially in  winter,  and  a  troublesome  cough ;  he  expectorates  but  little 
sputum,  and  what  there  is  is  rejected  with  difficulty  and  is  colored' 
by  the  dust  produced  in  his  work;  in  some  industries,  particularly 
in  tin  mining  and  gold  mining,  he  is  stated  to  be  subject  to  distinc- 
tive attacks  of  dyspnoea,  but  this  symptom  is  not  prevalent  among 
metal  grinders  or  granite  cutters.  When  he  is  stripped  he  is  found 
to  be  well  nourished,  but  respiration  is  seen  to  be  cai-ried  on  nearly 
entirely  by  diaphragmatic  action,  and  even  though  urged  he  seems 
incapable  of  inducing  his  intercostal  muscles  to  lift  his  ribs. 

PRACTICAI  VAIITE  OF  PHYSICAL  EXAMINATIONS. 

These  observations,  arrived  at  after  an  exceedingly  careful  and 
conservative  study  of  the  subject,  emphasize  strongly  the  great  jDrac- 
tical  value  of  physical  examinations,  and  reexaminations  at 
least  once  a  year.  The  necessity  for  such  an  examination,  includ- 
ing a  radiological  photograph  of  the  chest,  becomes  of  supreme  im- 
portance in  the  case  of  men  exposed  to  the  risk  of  silica  or  quartz 
dust  inhalation,  particularly  in  confined  spaces,  such  as  stopes  of 
deep  mines,  etc.,  for,  as  previously  intimated,  the  general  appear- 
ance and  general  indications  of  health  and  strength  may  be  very  de- 
ceptive, since  the  progress  of  the  disease  is  often  extremely  chronic, 
lasting  in  some  cases,  according  to  Wheatley,  "  upwards  of  20  years." 
Knowledge  of  the  exact  occupation  followed  is,  therefore,  of  equal  im- 
portance and  general  conclusions,  based  upon  groups  of  men  in  dif- 
ferent specific  employments,  though  following  the  same  trade,  can 
not  be  relied  on  as  trustworthy.  According  to  Collis — 

Silica  dust  is  generated  in  the  following  among  other  industries : 
Gold  mining,  tin  mining,  and  lead  mining;  quarrying  and  dressing 
sandstone  and  granite;  flint  knapping,  making  honing  stones  for 
scythes;  building  millstones,  which  are  used  and  require  dressing 
in  such  diverse  industries  as  the  milling  of  flour,  rice,  cocoa,  cement 
(occasionally),  and  white  lead;  the  manufacture  of  grindstones, 
which  are  used  and  require  racing,  trueing,  and  surfacing  in  the 
grinding  of  metal  articles,  mother-of-pearl,  bone,  horn,  and  other 
matenals;  sand  blasting  to  clean  castings  and  to  etch  glass;  crush- 
ing flints  and  quartz  to  make  silica  flour  used  in  the  manufacture  of 


200     MORTALITY  FROM  RESPIRATORY  DISEASES  IN  DUSTY  TRADES. 

pottery,  certain  abrasive  soaps,  sandpapers,  chicken  food,  disinfect- 
ing powders,  and  sihca  paints;  the  mining  and  quarrying  of  gSer 
and  sihca  stone;  and  the  manufacture  of  silica  bricks. 

DESCRIPTIVE  ACCOUNT  OF  SILICA  OK  QUARTZ. 

Pure  silica,  or  the  oxide  of  silicon,  is  the  substance  commonly  known 
as  quartz,  which  is  one  of  the  most  abundant  of  mineral  substances 
According  to  Frank  J.  Katz,  in  a  report  on  "  The  Production  of 
Sihca  in  1913,"  to  the  United  States  Geological  Survey— 

Its  occurrences  of  commercial  importance  are  in  a  great  many 
different  forms,  such  as  vein  quartz;  as  a  constituent  of  pegmatites- 
as  sand,  sandstone,  quartzite,  or  flint;  as  tripoli;  and  as  diatomaceous 
(infusorial)  earth.  In  some  forms,  such  as  rose,  smoky,  and  ame- 
thystine quartz,  it  has  a  gem  value.  This  chapter  deals  with  silica 
from  all  sources  exclusive  of  gem  quartz,  of  all  forms  of  silica  used 
for  making  glass,  and  also  of  all  silica  used  in  the  form  of  sand, 
gravel,  and  crushed  material  for  building,  for  concrete  and  mortar, 
for  foundry  and  furnace  work,  and  for  cutting  and  grinding  stone. 

As  regards  the  principal  uses  of  silica,  it  may  be  said,  in  the  words 
of  the  same  authority,  that  silica  is  employed  in  the  manufacture 
of  pottery,  paints,  scouring  soaps,  as  a  wood  filler,  and  as  a  polisher. 
In  pottery  the  use  of  silica^  generally  called  flint  in  the  pottery  in- 
dustry, diminishes  the  shrinkage  in  the  body  of  the  ware;  it  is  also 
used  in  many  glazes.  Silica  for  use  in  pottery  should  contain  less 
than  0.5  per  cent  of  iron-bearing  minerals.  Considerable  quantities 
of  very  finely  ground  silica  are  used  in  the  manufacture  of  paint. 
In  all  of  these  processes  it  is  self-evident  that  exposure  to  the  inhala- 
tion of  silica  or  quartz  dust  must  directly  or  indirectly  result  in 
serious  disease  complications.  The  exact  proportion  of  pure  silica 
in  the  dust  inhaled  should  be  ascertained  in  all  cases  where  an  effort 
is  made  to  establish  with  accuracy  the  health-injux'ious  conditions  of 
an  occupation  with  exposure  to  mineral  dust. 

SUGGESTIONS  FOR  PROTECTIVE  PRECAUTIONS. 

It  is  regrettable  that  no  very  extensive  investigations  should  have 
been  made  into  the  health-injurious  conditions  of  the  more  important 
branches  of  the  American  stone  industry.  Hanson,  in  his  report  on 
"Methods  of  Protection  from  Dusts  and  Fumes,"  illustrates  the 
process  of  stonecutting  and  observes  that — 

The  strong  blast  of  air  keeps  the  granite  clean,  but  gives  rise  to  a 
great  amount  of  dust.  The  surfacing  tool  is  either  a  large  hammer  or 
an  instrument  which  presents  four  smaller  separate  faces.  Some- 
times a  bushing  hammer  made  of  thin,  chisel-like  blades  bolted 
together  is  used ;  this  creates  the  finest  dust  of  all.  The  men  who 
operate  the  surfacing  tools  rarely  wear  masks.  Some  protect  them- 
selves from  flying  chips  by  means  of  wire  screens  placed  about  the 
hammer,  some  wear  wire  masks,  and  some  wear  glasses. 
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This  is  an  admirable  description  of  modern  processes  which,  on 
account  of  the  extensive  use  of  pneumatic  tools,  have  become  ex- 
tremely injurious  in  numerous  individual  cases.  Only  superficial 
precautions,  as  a  rule,  are  adopted.  The  regulations  of  the  Barre 
branch  of  the  Granite  Manufacturers'  Association,  for  illustration, 
provide : 

Article  6.  Cutters  must  provide  themselves  with  broom,  and  no  air  power  to 
be  used  to  remove  dust. 

Article  7.  Turning  down  grindstones  to  be  done  outside  of  working  hours, 
unless  said  stones  are  thoroughly  boxed  in.  This  agreement  is  made  for  the 
purpose  of  eliminating  the  dust  from  grindstones. 

Article  8.  No  surface-cutting  machine  to  be  worked  in  cutting  shed  durmg 
working  hours,  unless  properly  equipped  with  effective  air  suction  or  other 
device  to  remove  dust.  Hand  surfacers  shall  not  weigh  more  than  12  pounds. 
Workmen  to  be  amply  protected  at  all  times  from  dust  from  said  machines, 
whether  in  the  sheds  or  outside.  This  article  not  to  apply  to  pneumatic  tools 
weighing  less  than  7  pounds. 

As  a  matter  of  fact,  however,  there  is  only  inadequate  protection 
from  dust  at  most  of  the  machines  and  in  most  of  the  sheds  which 
have  been  investigated  and  reported  upon,  including  the  Barre  dis- 
trict of  Vermont. 

INJURIOUS  OCCUPATIONAl  CONDITIONS. 

The  occupation  is  also  briefly  referred  to  in  a  recent  discussion  by 
Baker ,^  in  part  as  follows: 

Much  of  the  stonecutting  is  outdoors  or  in  large,  airy  sheds.  It 
consists  of  shaping,  smoothing,  and  cutting  the  stones  into  smaller 
pieces,  as  for  paving  blocks.  Formerly  much  of  the  work  was  done 
by  hand,  but  now  pneumatic  tools  are  used  considerably.  These 
produce  a  finer  dust  and  tend  to  increase  the  hazard.  It  is  held  by 
some  that  the  dangers  are  greater  in  sedimentary  stones  than  the 
harder  stones,  like  granite,  but  no  definite  figures  on  this  point  could 
be  obtained.  Dust  is  also  stirred  up  in  sweeping  and  moving  the 
stones  about.  Thirty-seven  stonecutters  were  medically  and  physi- 
cally examined,  and  of  this  number  12  patients  showed  respiratory 
disease,  9  being  ill  with  chronic  and  3  with  acute  diseases.  Three 
workers  had  pulmonary  tuberculosis,  three  emphysema,  and  one 
each  chronic  bronchitis,  chronic  pharyngitis,  chalicosis,  acute  bron- 
chitis, acute  pharyngitis,  and  acute  laryngitis.  Although  only  one 
case  of  chalicosis  is  recorded,  a  greater  number  would  probabl,y  have 
been  noted  if  other  factors  were  studied  as  closely  as  physical  signs. 

In  view  of  the  fact  that  21  of  the  stonecutters  were  over  40  years 
of  age,  the  number  ascertained  to  be  affected  with  pulmonary  tuber- 
culosis is  relatively  small,  but  the  number  affected  with  respiratory 
,  diseases  more  or  less  predisposing  to  a  terminal  tuberculosis  must 
be  considered  very  large.   There  is  no  information  as  to  the  kind  of 
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dust  inhaled  or  the  nature  of  the  stone  cut.  The  sanitary  conditions 
of  the  shed  were  obviously  far  from  what  they  should  have  been. 

URGENCY  OF  DRASTIC  REGTTIATIONS.  ' 

The  importance  and  necessity  of  drastic  regulations  in  stonecut- 
t.no-  polishing,  etc.,  have  not  been  recognized  in  the  factoiT  legisla- 
tion ot  this  country.  In  the  Edinburgh  and  Aberdeen  districts  of 
Scotland  the  local  inspectors,  according  to  the  annual  report  of  the 
cluet  inspector  of  factories  and  workshops  for  1910— 
have  been  pressing  upon  the  granite  cutters  the  question  of  local 
exhaust.  The  pneumatic  tools  which  are  now  universally  used  have 
hirgcly  increased  the  amoimt  of  fine  dust  breathed  by  tJie  workeis 
Mr  Buchan  says  some  idea  of  the  action  of  granite  du^t  can  be  4th: 
ered  from  the  fact  that  the  glasses  of  the  ?vorlcers'  goggles  become 
so  dim  by  the  constant  impact  of  the  fine  particles  of  "|ranite  that 
monthly  renewal  is  essential  Mr.  Kirlnvood  says  experiment  has  led 
to  the  successful  removal  of  dust  at  the  point  of  the  tool  by  the  induced 
draft,  but  he  fears  that  the  extra  fitting  with  a  pipe  attached  on  the 
side  of  the  tool  may  cause  difficulties  m  the  manipulation  at  fine  work 
Une  occupier  has,  however,  undertaken  to  give  the  arrangement  a  fair 
trial,  and  the  workers  seem  anxious  that  something  should  be  done. 

PRACTICAI,  POSSIBIIITIES  OF  DUST  PREVENTION. 

s  fox  IdgIig^  lUj^ 

that  much  more  could  be 
done  to  control  the  dust  menace  in  the  stonecutting  industry  than  is  at 
present  being  done  in  practically  all  American  stonecutting  districts. 
W.  Oilman  Thompson  refers  to  the  statistics  of  the  Quincy,  Mass., 
district  for  the  year  1907,  according  to  which  41  per  cent  of  the 
deaths  of  stonecutters  were  from  pulmonary  tuberculosis,  and  includ- 
ing all  forms  of  pulmonary  disease  the  proportion  was  53  per  cent. 
According  to  the  same  investigation,  the  tuberculosis  mortality 
among  stone  and  marble  cutters  and  carvers  was  found  to  be  five 
times  greater  than  among  farmers  or  lumbermen.  The  usual  proc- 
esses are  explained  and  admirably  illustrated  in  the  work  of  W. 
Oilman  Thompson,  who  observes,  in  part,  as  follows : 

The  drilling  of  rocks  and  coal  or  mineral  veins  for  blasting  is 
almost  universally  accomplished  by  machine  drill  hammers,  operated 
by  compressed  air  or  steam,  which  have  replaced  the  slow  method 
with  the  crowbar  and  hand-wielded  sledge  hammer.  When  this  pro- 
cess is  conducted  by  machines  in  mines,  tunnel  boring,  or  any  kind  of 
hard  dry  stone  without  the  use  of  a  water  spray  to  moisten  the  dust, 
it  is  one  of  the  most  dangerous  of  all  the  trades  which  produce 
chronic  disease.  When  the  drilling  is  done  overhead,  so  that  the  dust 
falls  back  toward  the  face  of  the  machine  operator,  the  hazard  is  at 
its  worst. 


These  observations  apply  in  a  large  measure  to  rock  drilling  in 
mines,  tunnels,  etc.   In  coal  mining  where  the  overlying  strata  are 
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usually  of  limestone,  the  dust  menace  is,  of  course,  much  less  than  m 
deep  mining  where  the  quartz  rock  consists  frequently  of  almost  pure 
silica.   According  to  W.  Oilman  Thompson— 

To  lessen  the  dust  hazard  from  the  driR  holes  various  expedients 
have  been  devised.  The  simplest  of  these  is  the  placing  of  wet  cloths 
around  the  drill  hole  to  catch  the  dust  and  mopping  up  the  dust, 
procedures  which  are  troublesome  and  time  consuming.  A  recent  in- 
vention consists  of  a  pipe  attached  to  the  drill  at  the  mouth  of  the 
bore  through  which  a  fine  jet  of  water  is  forced  under  pressure  into 
the  drill  hole,  where  it  unites  with  the  compression  air  stream  in 
mixing  the  dust  into  a  harmless  paste  which  flows  back  out  of  the  hole. 
Another  invention  by  Korfmann  employs  an  exhaust  pipe  connected 
with  the  drill,  by  means  of  which  the  dust  is  drawn  out  of  the  hole, 
after  the  manner  of  a  vacuum  cleaner,  and  discharged  into  a  vessel 
of  water  or  a  moist  bag.  These  inventions  have  the  advantage  that 
they  operate  independently  of  the  workmen  and  do  not  require  pre- 
cautions, which  such  workinen  are  notoriously  reluctant  to  observe. 

Actual  experience  has  unfortunately  shown  many  of  these  devices 
to  be  rather  impracticable  in  that  they  cause  too  much  interference 
with  the  work  and  consequently  bring  about  a  diminution  in  earn- 
ings. The  use  of  dust-spraying  devices,  etc.,  as  well  as  respirators  in 
connection  with  exceptionally  dusty  processes  where  the  dust  consists 
largely  of  pure  silica,  should  be  made  obligatory  upon  the  employees 
as  well  as  upon  employers. 

Although  not  directly  pertinent  to  the  present  discussion,  the  fol- 
lowing interesting  reference  to  a  case  of  Eaynaud's  disease  ^  in  a  stone- 
cutter using  pneumatic  tools  has  been  reported  by  Dr.  Charles  H. 
Cargile,  of  Bentonville,  Ark. : 

D.  E.  F.,  aged  26,  married,  with  good  family  and  personal  history, 
'  except  that  he  was  neurotic,  found  that  frequently  and  only  when 
cutting  stone  with  a  pneumatic  tool  the  index  and  middle  fingers  of 
his  right  hand  would  become  white,  cold,  and  numb.  This  instru- 
ment, which  oscillates  fi-om  900  to  1,600  times  per  minute,  transmits 
strong  vibrations  to  the  hand  of  the  operator.  The  patient  told  me 
of  a  fellow  laborer  who  was  similarly  aifected  by  using  the  same  kind 
of  tool. 

'WHiether  there  is  a  well-defined  occupational  relation  between  stone 
cutting  and  the  occurrence  of  Eaynaud's  disease  has  not  been  sufli- 
ciently  investigated  to  justify  definite  conclusions  at  the  present  time. 

1  Uaynaitd's  disease  Is  defined  by  Gould  and  Pyle  as:  "A  vasculnr  disorder  character- 
ized by  three  grades  of  intensity  :  (a)  Local  syncope,  ol>sei'yed  most  frequently  in  the  ex- 
tremities, and  producing  the  condition  known  as  dead  fingers  or  dead  toes  ;  it  is  analogous 
to  that  produced  by  intense  cold,  (h)  Local  asphyxia,  whicli  usually  follows  local  syncope, 
but  may  develop  Independently.  Chllblams  are  the  mildest  miinifostation  of  this  condi- 
tion. The  fingers  and  toes  and  the  ears  are  the  parts  usually  affected.  In  the  most 
extreme  degree  the  parts  are  swollen,  stiff  and  livid,  and  the  capillary  circulation  is 
almost  stagnant,  (c)  Local  symmetric  gangrene,  the  mildest  fonn  of  which  follows  local 
asphyxia." 
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MORTALITY  OF  MARBLE  AND  STONE  CUTTERS-UNITED  STATES 

REGISTRATION  AREA,  • 

Most  of  the  preceding  observations  have  been  derived  from  forei<m 
sources  The  census  statistics  for  1900  can  hardly  be  considered 
apphcable  to  present  conditions,  nor  are  they  conclusive  regarding 
tile  dilterent  branches  of  the  stone  industry  and  the  more  specific 
occupations  followed. 

The  mortality  of  marble  and  stone  cutters  has  been  reported  upon 
for  the  years  1908  and  1909  by  the  Division  of  Vital  Statistics  of  the 
L  nited  btates  Census  Bureau,  but  no  subsequent  information  has  been 
made  public  and  the  data  are  therefore  limited  to  the  two  years  re- 
ferred to.  According  to  the  census  report,  out  of  1,657  deaths  of 
Juarble  and  stone  cutters  from  all  causes,  509,  or  30.7  per  cent,  were 
from  pulmonary  tuberculosis.  The  details  of  the  mortality  by  divi- 
sional periods  of  life  are  shown  in  Table  79. 

Table  79.-PROPORTIONATE  MORTALITY  OP  MARBLE  AND  STONE  CUTTERS  FROM 
PULMONARY  TUBERCULOSIS,  UNITED  STATES  REGISTRATION  AREA,  1908  AND  1909. 


Age  at  death. 

Deaths 
Irom  all 
cause?. 

Deaths  from  pulmonary 
tuberculosis. 

Number. 

Per  cent  of 
deaths 
from  all 
causes. 

15  to  24  years  

61 
.170 
299 
401 
407 
316 

3 

16 

74 
132 
107 
95 
25 

26.2 
43.5 
44.1 
41.6 
23.3 
7.9 

25  to  34  years  

35  to  44  years  

45  to  54  years  

55  to  04  years  

65  years  and  over  

Ago  unknown  

Total,  15  years  and  over  

1,657 

509 

30.7 

Table  80 — PROPORTIONATE  MORTALITY  OF  MARBLE  AND  STONE  CUTTERS  FROM 
NONTUBERCULOUS  RESPIRATORY  DISEASES,   UNITED   STATES  REGISTRATION 
AREA,  190S  AND  1909. 

Cause  of  death. 

Nuralier 
of  deaths. 

Per  cent  of 
deaths 
from  all 
causes. 

Asthma  

9 
29 
131 

33 

0.5 
1.8 
7.9 
2.0 

Total  

202 

12.2 

TUBERCULOUS  AND  NONTUBERCULOUS  LUNG  DISEASES. 


Tables  79  and  80  are  of  exceptional  interest  and  value  in  that 
they  may  be  considered  representative  for  the  American  stone  in- 
dustry at  the  i^resent  time.  There  are  no  reasons  for  believing  that 
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material  changes  have  occurred  in  the  mortality  during  recent 
years.  The  data  conclusively  indicate  an  excessive  proportionate 
mortality  from  pulmonary  tuberculosis  among  marble  and  stone  cut- 
ters at  every  divisional  period  of  life.  Commencing  with  ages  15  to 
24  the  proportion  of  deaths,  26.2  per  cent,  is  not  exceptionally  high 
in  comparison  with  other  trades  or  occupations  with  continuous  and 
considerable  exposure  to  metallic  or  mineral  dust.  Among  plas- 
terers, for  illustration,  the  corresponding  proportion,  according  to 
data  derived  from  the-  same  official  American  sources,  was  25  per 
cent,  and  for  potters,  46.2  per  cent,  and  for  glassworkers,  47.2  per 
cent.  At  ages  25  to  34,  however,  the  proportionate  mortality  from 
pulmonary  tuberculosis  among  marble  and  stone  cutters  was  43.5  per 
cent,  which  compares  with  31.5  per  cent  for  plasterers,  44.4  per  cent 
for  potters,  and  42.6  per  cent  for  glassworkers.  The  proportion  con- 
tinues high  throughout  the  remainder  of  life ;  for  illustration,  at  ages 
65  and  over,  among  marble  and  stone  cutters,  7.9  per  cent  are  from 
puhnonary  tuberculosis,  compared  with  3.8  per  cent  for  potters,  4 
per  cent  for  glassworkers,  and  3.6  per  cent  for  plasterers.  Aside  from 
an  excessive  mortality  from  puhnonary  tuberculosis  the  mortality 
from  nontiiberculous  respiratory  diseases  among  marble  and  stone 
cutters  is  extremely  high,  or  12.2  per  cent  for  respiratory  diseases 
considered  as  a  group,  or,  respectively,  0.5  per  cent  for  asthma,  1.8 
per  cent  for  bronchitis,  7.9  per  cent  for  pneumonia,  and  2.0  per  cent 
for  other  respiratory  diseases. 

COMPARATIVE    MORTALITY    FROM    NONTTTBERCTJLOTTS  RESPIRATORY 
DISEASE — ^UNITED  STATES  REGISTRATION  AREA. 

On  account  of  the  exceptional  importance  of  nontuberculous 
respiratory  diseases  among  certain  groups  of  occupations  with  con- 
tinuous and  considerable  exposure  to  mineral  dust  the  following  com- 
parison is  included  in  the  present  discussion : 

Table  81.— COMPARATIVE  PROPORTIONATE  MORTALITY  FROM  NONTUBERCULOUS 
RESPIRATORY  DISEASES  IN  SPECIFIED  OCCUPATIONS  EXPOSED  TO  MINERAL 
DUST,  UNITED  STATES  REGISTRATION  AREA,  1908  AND  1909. 


Cause  ot  death. 

Per  cent  of  deaths  due  to  each  specific  cause 
among — 

Marble  and 
stone  cut- 
ters. 

Potters. 

Glasswork- 
ers. 

Plasterers. 

0.5 
1.8 

7.9 
2.0 

0.7 
.7 

6.7 
4.4 

0.2 
.6 

7.7 
.  7 

0.3 
1.1 
8.1 
1.1 

Other  nontubereulou-s  respiratory  diseases.....:  

Total  

13.2 
87.  S 

12.5 
87.5 

9.2 
90.8 

10.6 
89.4 

100.0 

100.0 

100.0 

100.0 
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Table  81  brings  out  the  interesting  fact  that  the  proportionate 
mortabty  f .om  bronclutis  is  particularly  excessive  among  Irble'.d 
stone  cutters  in  comparison  with  other  occupations  with  cxpgsur  to 
mmeral  dust,  and  with  the  exception  of  potters  the  conclusion  appli^ 
e-iually  t^o  asthma  and  other  respiratory  diseases,  excepting  pneu 
monia  Ihe  data  are  not  sufficient  for  final  contusions,  Uit^tTcy 
suggest  tlie  practical  ralue  of  thoroughly  specialized  investigations 
into  he  occurrence  of  nontnberculous  respiratory  diseases  among 
marble  and  stone  workers,  particularly  asthma  and  bronchitis 
Ihe  data  are  derived  from  official  American  vital  statistics  and  are 
quite  generally  confii-med  by  corresponding  statistics  derived  from 
insurance  experience  or  foreign  sources. 

MORTAIITY  OF  JOITr.WEYMEIT  STOKECUTTERS-MEDICO-ACTTJAEIAL 

EXPEEIENCE. 

In  the  medico-actuarial  investigation  journeymen  stonecutters  were 
fortunately  considered  separately,  and  the  residts,  based  upon  a  fairlv 
extensive  experience,  indicate  a  truly  lamentable  condition.  In  the 
mterpretation  of  Table  82  it  should  be  taken  into  consideration  that 
only  the  better  class  of  stonecutters  would  be  accepted  for  ordinary 
life  insurance,  since  in  former  years  at  least  quite  generally  the  prac- 
tice was  to  decline  stone  workers  entirely. 

Table  S2.-M0RTALITY  FROM  ALL  CAUSES  AMONG  JOURNEYMEN  STONECUTTERS 
BY  AGE  GROUPS-MEDICO-ACTUARIAL  INVESTIGATION. 


Age  at  deatt. 

Number 
e.xposed 
to  risk 
1  year. 

Actual 
deaths. 

Erpected 
deaths. 

Per  cent 
actual  are' 
oloxpocled 

deaths. 

15  to  29  years  

2,579 
2,289 
(i81 
138 
3 

17 
32 
22 
5 

11.96 
13.44 
6.75 
3.20 
.10 

142 
238 
32t) 
156 

30  to  39  years  

40  to  49  years  

50  to  59  years  

00  years  and  over  

Total,  15  years  and  over  

5,690 

76 

35.45 

214 

According  to  this  table  the  actual  mortality  of  journeymen  stone- 
cutters in  the  combined  experience  of  American  life  insurance  com- 
panies is  214  per  cent  of  the  expected,  increasing  rapidly  with  age 
to  a  maximum  of  326  per  cent  at  ages  40  to  49.  The  table,  of  course, 
includes  all  causes,  and  does  not  refer  to  pulmonary  tuberculosis, 
but,  as  subsequently  to  be  shown,  the  excess  in  the  mortality  is 
chiefly  attributable  to  this  disease.  Out  of  76  deaths  at  all  ages  of 
journeymen  stonecutters  not  a  single  death  occurred  at  ages  GO  and 
over.  This,  of  course,  in  part  may  possibly  be  the  result  of  the  lim- 
ited extent  of  the  experience  under  consideration. 


OCCUPATIONS  WITH  EXPOSURE  TO  MINERAL  DUST. 


MORTALITY  OP  MARBLE  AND  STONE  WORKERS-INDUSTRIAL  INSURANCE 

EXPERIENCE. 

According  to  Table  83,  the  industrial  mortality  experience  of  the 
Prudential  Co.  with  reference  to  marble  and  stone  workers  for  the 
period  1897  to  1914  includes  2,052  deaths  from  all  causes,  of  which 
690,  or  33.6  per  cent,  are  from  pulmonary  tuberculosis. 

TVBLE  83 -PROPORTIONATE  MORTALITY  FROM  PULMONARY  TUBERCULOSIS 
AMONG  "marble  AND  STONE  WORKERS,  INDUSTRIAL  EXPERIENCE  OF  PRU- 
DENTIAL CO.,  1897  TO  1914,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  UNITED 
STATES  REGISTRATION  AREA,  1900  TO  1913,  BY  AGE  GROUPS. 


Age  at  death. 


15  to  24  years  

25  to  34  years  

35  to  44  years  

4!)  to  54  years  

55  to  (54  years  

65  years  and  over  

Total,  15  years  and  over. 


Deaths  of  marble  and 
stone  workers,  1897 
to  1914,  from— 

Per  cent  of  deaths  from 
pulmonary  tubercu- 
losis among — 

All  causes. 

Pulmo- 
nary tu- 
berculosis. 

Marble 
and  stone 
workers. 

Males  in 
roastration 
area,  1900 
to  1913. 

60 
228 
403 
513 
806 
342 

23 

121 
179 
200 
135 

32 

38.3 
53.1 
44.4 
39.0 
26.7 
9.4 

27.0 
30.5 
23.4 
14.7 
7.9 
2.6 

2,052 

690 

33.6 

13.9 

The  proportionate  mortality  from  pulmonary  tuberculosis  is  ex- 
tremely high  at  all  ages,  but  particularly  so  at  ages  25  to  34,  at  which 
out  of  the  mortality  from  all  causes  53.1  per  cent  was  from  pul- 
monary tuberculosis,  against  30.5  per  cent  among  males  in  the  regis- 
tration area.  If  it  had  been  possible  to  separate  this  experience 
according  to  the  different  branches  of  the  stone  industry  and  the 
more  important  occupations  with  dust  exposure,  there  are  the  most 
convincing  reasons  for  believing  that  the  results  of  this  analysis 
would  have  been  decidedly  more  suggestive  of  the  seriously  health- 
injurious  consequences  of  exposure  to  silica  or  quartz  dust. 

GENERAL  CONCLUSIONS. 

Inconclusive  as  these  observations  are  with  reference  to  the  several 
branches  of  the  stone  industry  and  the  more  important  specific 
occupations  with  dust  exposure,  the  data  are  fully  sufficient,  for  the 
present  purpose,  to  emphasize  the  extremely  dangerous  nature  of 
dust  exposure  in  coimection  with  practically  all  processes  of  stone 
quarrying,  cutting,  polishing,  etc.  This  conclusion  applies  also  and 
perhaps  even  more  spexjifically  to  men  employed  in  connection  with 
stone-crushing  operations,  which  during  recent  years  have  assumed 
very  considerable  proportions  throughout  the  country.  In  practically 
all  of  these  rock-crushing  processes  no  protective  devices  whatsoever 
are  employed.  Most  of  the  men,  it  is  true,  work  often  only  for  a  per- 


so 
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tion  of  the  year,  and  much  of  the  hibor  is  of  an  itinerant  nature  s( 
that  the  serious  damage  done  to  the  lungs  must  frequently  escape 'ob 
serration.  On  account  of  the  extreme  hardness  of  trap  rock  virtu-illy 
the  equivalent  of  flint,  it  is  a  practical  certainty  that  dust' exposure 
m  trap-rock  crushing  is  very  serious.  The  entire  stone  industry 
must  be  more  thoroughly  investigated  for  the  purpose  of  ascer- 
tainmg  the  most  health-injurious  processes  as  well  as  such  branches 
as  include  work  on  limestone  and  similar  mineral  substances  appar- 
ently much  less  injurious  than  the  so-called  gritstone  or  granites 
etc.  In  view,  however,  of  the  universal  use  of  pneumatic  tools  in  the 
stonecuttmg  industry  this  aspect  demands  particular  consideration 
for  the  ascertainment  of  the  required  methods  and  means  by  which 
.  the  dust  menace  may  be  reduced  to  a  minimum.^ 

The  most  recent  medical  obsen^ations  on  the  mortality  of  stone- 
cutters and  marble  workers  are  by  Kober  and  Hanson  in  their  treatise 
on  Diseases  of  Occupation  and  Vocational  Hygiene,  where  it  is 
said,  in  part,  that — 

We  know  now  that  the  inhalation  of  mineral  dust  develops  sooner 
or  later  pneumoconiosis  which  may  eventuate  in  pulmonary  tuber- 
culosis. It  is  generally  held  that  the  liability  to  diseases  of  the 
respiratary  passages  is  less  in  the  case  of  paving  stonecutters  and 
slate  splitters,  and  in  the  sawing,  grinding,  polishing,  and  lathe  work 
Avhich  can  be  conducted  by  the  wet  process,  than  in  the  case  of  monu- 
ment or  custom  work,  and  particularly  in  the  surfacing,  carving,  and 
cutting  with  pneumatic  tools.  The  greatest  amount  of  dust  is  evolved 
by  the  surfacing  machines  which  are  oj^erated  with  compressed  air. 
Of  the  various  tools  employed  the  bushing  hammer  creates  the  finest 
dust.  Unfortunately,  work  with  pneumatic  tools  can  not  be  done  by 
the  wet  process,  as  the  pasty  material  created  by  a  mixture  of  water 
and  dust  clogs  up  the  tools.  This  work  is  usually  done  in  large  open 
sheds  or  in  the  yards,  but' even  under  such  conditions  the  men  are 
exposed  to  clouds  of  dust.  The  sawing  of  granite  and  marble  into 
slabs,  turning  in  lathes,  and  the  final  polishing  can  be  conducted  by 
the  wet  process;  soapstone  sawing  and  cutting  for  joints  is  frequently 
done  dry  and  is  attended  with  exposure  to  considerable  dust. 

Kober  also  refers  to  the  fact  that  experience  has  shown  that  the 
mortality  from  pulmonary  tuberculosis  is  generally  excessive  among 
workers  in  sandstone  and  relatively  low  among  workers  in  limestone. 
No  additional  evidence,  however,  has  been  forthcoming  in  support  of 
this  point  of  view,  which  for  practical  reasons  is  one  of  considerable 
importance.  The  suggestions  concerning  the  prevention  of  dust  ex- 
posure in.  the  stone  industry  as  advanced  by  Kober  are  also  quite 

1  A  useful  treatise  on  the  subject  of  rock  excavation.  Including  observations  on  rovks 
and  Ihelr  properties,  methods  of  hand  and  machine  drilling,  quarrying,  opm-ctit  exca- 
vating, tunnoliug,  etc.,  is  Rock  Excavation,  by  n.  P.  Gillette,  Now  York,  1007.  Of  more 
general  value  Is  a  recent  treatise  on  the  Elements  of  Mining,  by  Geo.  .1.  Young  (New 
York,  1910),  which  includes  obscrvatious  In  detail  on  lock  breaking,  but  not  witli  special 
reference  to  rock  crushing  for  road-making  purposes,  which  Is  the  branch  of  the  industry 
probably  most  Injurious  to  health. 
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inadequate  for  the  purpose  of  the  effective  sanitary  control  of  an  in- 
dustry which  is  so  obviously  injurious  to  health  and  life  and  with 
reo-ard  to  which  the  evidence  of  a  decided  predisposition  to  pul- 
monary tuberculosis  is  incontrovertible  and  conclusive. 

MARBLE  WORKERS. 

Marble  workers  constitute  a  distinctive  and  well-defined  group  of 
the  stone  industry,  which  it  has  seemed  best  to  consider  separately, 
though  most  of  the  general  statistics  appertaining  to  the  occupa^on 
are  included  in  the  stone  industry  considered  as  a  whole,  ihe 
American  marble  industry  is  centered  chiefly  in  Vermont  where 
about  GO  per  cent  of  all  the  marble  produced  m  the  United  btates 
is  quarried,  and  most  of  it  is  cut  and  dressed,  sawed,  or  polished, 
as  the  case  may  be,  in  the  locality  where  quarried.  The  Vermont 
State  board  of  health  for  some  six  years  (1900  to  1905,  inclusive) 
reported  the  mortality  by  occupations,  and  of  the  42  deaths  of  marble 
workers  from  all  causes  reported  in  that  State  only  5  were  from  pul- 
monary tuberculosis  and  5  from  other -respiratory  diseases.  The  fact 
that  Vermont  is  an  otherwise  exceptionally  healthful  State  goes  far 
to  mitigate  the  intrinsic  dangers  of  the  occupation  resulting  from 
continuous  exposure  to  the  inhalation  of  stone  dust. 

Bertillon,  in  his  observations  on  morbidity  and  mortality,  refers 
to  stonecutters  and  workers  in  marble  in  Switzerland  as  being  sub- 
ject to  a  considerable  mortality,  principally  from  phthisis,  which 
rapidly  increases  with  age.  Under  20  years  of  age,  according  to 
this  authority,  the  mortality  is  lower  than  among  the  mass  of  the 
population.  From  20  to  29  the  death  rate  equals  the  average,  from 
80  to  39  it  is  twice,  from  40  to  49  it  is  thrice,  and  from  50  to  59  it  is 
four  times  the  average  rate  of  the  Swiss  as  a  nation.  He  also  refers 
to  Italian  statistics,  which  are  significant  on  accoimt  of  the  remark- 
able development  of  the  marble  industry  at  Carrara,  stating  that 
stonecutters  and  pavers  average  fewer  days  of  sickness  than  the 
whole  population  up  to  45  years,  but  considerably  more  above  that 
age.  In  Paris  the  workers  in  marble  are  subject  to  a  high  death 
rate  at  all  ages. 

A  very  instructive  descriptive  account  of  the  machine  process  as 
generally  employed  in  the  marble  industry  was  included  in  the  report 
on  the  stone  industry  for  1908,  by  Mr.  W.  C.  Day,  of  the  United 
States  Geological  Survey,  from  which  the  following  extract  is  made 
as  emphasizing  the  more  or  less  health-injurious  circumstances  of 
employment  in  marble  manufacture : 

After  being  savs'ed  the  slabs  are  placed  on  a  "  rubbing  bed,"  which 
consists  of  a  circular  cast-iron  plate,  from  8  to  15  feet  in  diameter, 
the  older  forms  having  a  circular  opening  from  1  foot  to  18  iuphea 

100811°— IS— Bull.  231  14 
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of  s^,ne  to  I.  polished  are  ^^^^^d  u^^^S.  1  S^^^f^  ^ 
and  the  bed  is  x^evolved  slowly  beneith  them  n  s.^h    direct  on  -J^^ 
liold  them  firmly  ag-nmst  tlie  arms.    An  abradin^  m\te  -hi  s?,;  f 
sand,  sometimes  mixed  with  "  chilled  shot  "  m  i   i  •  t,  '^'^ 

constant  supply  of  water,  is  fed  pi  tr' t  neti;f  Ve 

stones  are  weighted  to  increase  the  friction.    From  this  nibb  nl'  hi  l 
he  slabs  are  removed  to  the  emery  bed,  which  ifsimlar   S  tt 
tormer,  fine  emery  being  used  for  abrasio  i.    TW  -ue  ?hen  rubl  ^1 

a    Scotch  hone,   with  a  sufficient  supply  of  water,  and  smoothed  ff 
^^ath  pumice  stone  and  water.    The  filial  polish  is  put  on  b^ n  bbin- 
the  slabs  upon  a  buffing  bed,  similar  iii  form  to  the  rubbin.  bed  bu! 
covered  wi  h  a  thick,  specially  prepared  felt,  upon  whTch  a  sm 
amotint  ot   putty  powder  "  (oxide  of  tin)  is  fed,  to  give  a  i  LJ  oZ 
The  hand  process  consists  in  grinding  on  the  rubbing  bed  as  blf^e 

Zle'^KTS^^^^^^^  succe^ssively  with  Nova  Scoda"  blue 

stone,  red  stone,  "Scotch  hone,"  and  pumice  stone,  after  which 
It  IS  glossed  with  putty  powder,  or,  in  case  of  cheaper  "  onyxes ''  a^^^^ 

rart^frS:         '  ""-^^^^^'^      ^^'^  P^^^-^ 

In  marble-cutting,  as  in  the  stone  industry  generally,  the  intro- 
duction of  pneumatic  tools  operated  by  compressed  air  has  brou<.ht 
111  a  new  and  decidedly  health-injurious  factor,  since  the  amount 
of  very  fine  dust  generated  by  this  process  is  much  greater  than  when 
the  work  is  done  entirely  by  hand  with  the  ordinary  chisel  and  mallet. 
Portable  stone-dressing  machines  have  been  invented  and  quite  widely 
adopted,  since  in  part  the  quality  of  the  work  done  by  these  machines 
IS  superior  to  handwork,  while  the  productive  capacity  is-  claimed  to 
be  from  eight  to  fifteen  times  as  much  as  when  the  work  is  done  en- 
tirely by  hand.    Exhaust  air  is  employed  to  keep  the  stone  clean 
at  the  point  of  impact  of  the  cutting  tool,  but  the  clouds  of  dust  raised 
by  this  apparatus  are  considerable,  even  though  the  work  is  usually 
done  outside  of  the  shed.    Aside  from  the  dust  generated  in  either 
machine  or  hand  cutting,  a  vast  additional  amount  of  dust  is  pro- 
duced during  cleaning-up  operations,  and  while  labor  organizations 
have,  in  part,  provided  against  this  risk  by  special  regulations,  the 
generation  of  much  dust  is  practically  unavoidable  under  the  exist- 
ing methods  by  which  the  work  is  carried  on. 

The  United  States  census  mortality  statistics  combine  marble  and 
stone  cutters,  so  that  it  is  impossible  to  separately  consider  statisti- 
cally the  mortality  of  this  employment.  As  has  been  previously 
pointed  out  in  discussing  stonecutters  generally,  the  evidence  is  en- 
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tirely  conclusive  that  the  mortality  from  pulmonary  tuberculosis  and 
other  respiratory  diseases  among  this  class  is  decidedly  excessive.  It 
is  observed  in  a  discussion  of  the  mortality  in  the  manuf  ac  urmg  and 
mechanical  industries  m  the  Report  on  Vital  Statistics  of  he  Census 
of  1890  (Part  I,  p.  IM)  that  "it  will  be  seen  *  *  *  that  among 
marble  and  stone  cutters  in  the  United  States  the  greatest  proportion 
of  deaths  was  due  to  pulmonai-y  tuberculosis,  being  much  greater 
than  the  average  proportion  due  to  this  cause  m  this  class,  ihe 
proportion  of  deaths  *  *  *  due  to  diseases  of  the  respiratory 
system  was  [also]  greater."  The  respective  death  rates  per  1,000 
living  were  3.15  for  pulmonary  tuberculosis  for  marble  and  stone 
cuttet-s,  against  an  average  of  2.11  among  occupied  males  in  manu- 
facturing and  mechanical  industries  generally,  and  1.91  for  other 
respiratory  diseases  for  marble  and  stone  cutters  against  an  average 

of  1.54.  .         1  1 

The  more  general  aspects  of  marble  dust  in  relation  to  health,  and 
with  special  reference  to  pulmonary  tuberculosis,  are  considered  in 
the  discussion  of  the  several  branches  of  the  mineral  industries.  The 
available  data  are  unfortunately  far  from  conclusive,  but  in  a  general 
way  it  would  seem  that  marble  dust  is  distinctly  more  injurious  to 
health  than  the  dust  of  limestone  and  slate.  The  difficulty  of  arriv- 
ing at  definite  conclusions  is  chiefly  due  to  the  defective  and  even 
misleading  character  of  the  occupation  mortality  returns  in  which 
marble  cutters  and  polishers  are  combined  with  other  stone  workers, 
and  even  quarrymen.  All  of  the'  available  statistics,  however,'  em- 
phasize the  lamentable  fact  that  the  proportionate  mortality  from 
pulmonary  tuberculosis  i^  exceedingly  high  among  marble  cutters 
and  polishers,  and  there  can  be  no  question  as  regards  an  increased 
liability  to  the  disease  in  consequence  of  the  almost  universal  use  of 
pneumatic  tools  for  marble  and  stone  cutting  purposes. 

No  final  conclusions,  however,  can  be  arrived  at  until  the  entire 
subject  of  stone  workers'  mortality  has  been  subjected  to  a  thor- 
oughly critical  and  qualified  analysis  with  a  due  regard  to  the  chem- 
ical and  mechanical  properties  and  especially  the  degree  of  fineness 
of  the  different  varieties  of  stone  dust  and  their  relation  to  tubercu- 
losis and  nontuberculous  lung  diseases. 

SLATE  WORKERS. 

The  slate  industry  is  of  practical  importance  in  only  two  States- 
Pennsylvania  and  Vermont.  Of  the  aggregate  value  of  the  product 
soUl  in  1915,  $4,958,000,  these  States  are  credited  with  $4,200,000,  or 
84-.7  per  cent  of  the  total.  The  reduction  in  output  during  the  last 
few  years  is  attributed  to  the  increasing  use  of  artificial  roofing  ma- 
terials as  well  as  to  the  larger  proportion  of  new  buildings  with  flat 
roofs.   The  industry,  with  observations  on  the  chemical  and  micro- 
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scopical  analyses  of  slates  and  methods  of  nrnrln.f  , 
-ported  upon  in  considerable  detail  by  T  NeC  Dale"'   T  n''" 
ot  the  United  States  Geological  Survey.''  " 

HYGIENE  OF  THE  SLATE  INDUSTEY. 

The  hygienic  aspects  of  the  slatp  inrln^HMr  i  i 
acribed  by  Arlidgewith  spec!  I    ,t  ^'f  "/e  ^.S  toF '','1^ 
ci.tums,  which,  however,  do  not  very  ml^rXVaJi^oT,r 

ing  to  Ai  lidge,    The  dust  examined  microscopicallv  annpn  r«  i 
ot  m-egular^but  sharply  angular  particles/often  sS^^^^^^^^^ 
quotes  Dr.  Eoberts  to  the  effect  that  "It  is  wond  rful  itw  littk  t 
quarrymen  complain  of  any  irritation  or  direct  inc  nv^L  e  from 

n  H  :^l?rthe't/l"'  r  theirrcll  i^ 

m  Me,  and  the  only  two  discomforts  which  they  generally  seem  to 

1  athei  than  to  any  other  cause.  In  the  actual  processes  of  slate  saw- 
ng  and  dressing,  Arhdge  states  that,  this  being  done  in  closed  shops 

S:j^::;^Tnr       ^^^^^  "^^^  -pious  dS 

g.  en  off.  In  this  country,  however,  much  if  not  most  of  the  slate 
sphtting  IS  done  outdoors  so  that  the  dust  hazard  is  materially  re- 
duced. Arhdge  quotes  Roberts  in  a  statement  that,  taking,  all  the 
circums  ances  into  consideration,  slate  workers  are  subjected  to  con- 
ditions highly  calculated  to  produce  respiratory  diseases. 

MORTAIITY  OF  SLATE-PENCIL  MAKERS. 

The  most  thoroughly  scientific  study  of  the  sanitary  aspects  of  the 
industry  m  Germany  has  been  made  by  Sommerfeld,  chiefly,  however 
with  reference  to  the  manufacture  of  slate  pencils  and  school  slates' 
The  investigation  emphasizes  the  unsatisfactory  workshop  conditions 
common  to  the  industry  and  more  or  less  subject  to  material  im- 
provements. When  carried  on  indoors  the  work  is  considered 
decidedly  injurious  to  health,  particularly  because  of  the  unsatis- 
factory economic  conditions  of  the  laborers.  Tuberculosis  is  of  fre- 
quent occurrence,  but  in  all  probability  the  underlying  causes  are 
social  and  economic  rather  than  directly  attributable  to  the  risk  of 
slate-dust  inhalation.  Out  of  260  deaths  from  all  causes  among  slate- 
pencil  makers  in  two  typical  communities,  167,  or  64.2  per  cent, 
were  attributed  to  pulmonary  tuberculosis  and  25  to  other  dis- 
eases of  the  respiratory  organs.  At  certain  ages  the  disease  attained 
extraordinary  proportions,  reaching  80  per  cent  of  the  mortality  from 
all  causes  at  40  to  45.  Comparing  the  proportionate  mortality  v.-ith 
certain  other  occupations  in  the  same  district,  it  is  shown  that  among 
woodworkers  50.6  per  cent  died  of  pulmonary  tuberculosis,  and 

'  "  Slate  in  the  United  States,"  by  X.  Nelson  Dale  and  others,  U.  S.  Geological  Survey, 
Bulletin  No.  586,  Washington,  1014. 
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among  all  other  occupations,  excluding  slate  workers,  the  proportion 
was  -15.9  per  cent.    The  percentages  for  all  occupations  indicate  that 
the  general  health  of  the  district  was  exceptionally  bad  and  that  the 
predisposing  causes  of  the  high  mortality  from  pulmonary  tubercu- 
losis were  induced  more  by  social  and  economic  conditions  than  by 
the  liability  to  slate-dust  inhalation.    The  average  age  at  death  for 
i^late-pencil  makers  was  45.7  years  and  for  woodworkers  55.2  years. 
But  the  former  industry,  in  all  probability,  employs  a  larger  propor- 
tion of  young  persons.   An  analysis  of  a  slate  workers'  sick  fund  ex- 
perience, including,  however,  only  189  employees,  shows  that  nearly 
one-third  had  commenced  to  Avork  at  the  industry  below  the  age  of  14, 
and  some  had  been  at  work  from  the  seventh  year  of  life.  Under 
such  conditions,  irrespective  of  the  dust  danger,  it  would  naturally  be 
expected  that  the  liability  to  pulmonary  tuberculosis  would  be 
exceptionally  high.  Upon  physical  examination  it  was  found  that  34 
per  cent  were  of  an  inferior  constitution  and  34.4  per  cent  exhibited 
some  degree  of  lung  impairment.   The  results  of  this  investigation 
can  not  be  considered  conclusive  or  applicable  to  the  American  slate 
industry,  which  is  carried  on  under  decidedly  better  social  economic 
conditions.  The  investigation  by  Sommerfeld  of  this  particular  trade 
is,  however,  one  of  exceptional  importance  and  suggestive  of  the 
methods  to  be  folloAved  in  corresponding  investigations  in  this 
country.^ 

ENGLISH  SANITARY  INVESTIGATIONS. 

The  slate  industry  was  quite  carefully  inquired  into  in  1907  by 
the  English  Departmental  Committee  on  Industrial  Diseases.  Quite 
a  number  of  witnesses  Avith  practical  experience,  both  medical  and 
otherwise,  were  examined,  but  the  evidence  obtained  was  far  from 
conclusive.  In  the  main,  hoAvever,  the  experience  seemed  to  prove 
that  continuous  and  considerable  inhalation  of  slate  dust,  according 
to  the  Avork  folloAved,  was  distinctly  injurious  and  a  causative  factor 
in  the  development  of  pulmonary  tuberculosis.  The  evidence  seemed 
to  show  in  many  cases  a  preceding  fibrosis,  often  of  long  duration, 
suggestiA'e  of  a  considerable  degree  of  similarity  in  the  mechanical 
properties  of  slate  and  quartz  dust.  The  opinion  seemed  to  prevail 
that  Avorking  in  the  quarries  was  distinctly  less  injurious  than  Avork- 
ing  in  the  mills,  Avhere,  of  course,  the  dust  hazard  would  be  much 
greater.  It  was  made  quite  clear,  however,  that  pure  slate  dust  was 
i  arely  met  Avith,  but  that  as  a  rule  the  dust  inhaled  included  a  con- 
siderable proportion  of  minute  particles  of  adherent  quartz.  An 

exceptionally  interesting  and  valuable  post-mortem  report  was  pre- 
 _  ^-  ■ —  1 1     —  » 

1  llniulbuch  (ler  Gewci-be-Krankhulten,  by  Xhoodor  Bommcrfold,  M.  D.,  Berlin,  1898, 
p.  225  ct  soq. 
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fit:''  stated  as 

.  Report  of  the  post-mortem  R..  R.,  48  years  slnto  n.mv.n-.^ 
in  a  quarry  for  25  years.    Permiskon^onl^'^^^s  ^n^to 
exaiume  the  chest.    The  body  was  that  of  a  man  ovp^^  a      t  '""^ 
emaciated  and  looked  10  yeax4  older  than  hi  \gr  FSoue^f  ttIcK 
ox  bronchitis  durino- the  licit  on  T-oni-c    tk     ^        ^ equine  attacks 

he  began  to  lose  fle"sh  a.d  tVsL^ro f  brl't^ir  CLht^V  11  '^"j 
by  a  good  deal  of  expectoration,  which  wa  \nuco^,t.ui  '^ 
his  complaint  was  far  advanced  he  was  to  d  tS  h^^V^vlff^ 
from  tubercular  consumption,  but  when  his  spSum VL  eSmS 
which  was  done  repeatedly,  no  tubercle  bacilli  wei?^  ,7rSent  Then 
the  thought  occurred  to  us  that  the  patient  was  sufferin^Ti^im  non 
t^ibemilar  disease  of  the  lung-that  is,  fibrosis.    He  became  weaker  • 
Bright  s  disease  followed,  and  he  soon  died.    That  isThe Tisto;;  if 
^e  case    On  examination  the  right  lung  was  adherent  to  he  ches 

with  n  H^f  "^^Tr""'/''"  '°  ^^''^l'  ""'"'^  ^™  ^^''^  ^^'^y        to  be  cu 
th  a  knife.    The  pleura  was  adherent.    The  lung  did  not  coliai^se 

d  2?  w^;r"  T,f'?r ''''  'r^\    ^'V^'^'^  -^^^  ^^^^  adherent t  : 

chest  wall.  In  the  right  lung  the  pleura  was  very  thick  The 
aTZ  L?^  gi^atly  thickened  and  surrounded  by 

dense  bands  of  fibrous  tissue.  Both  lungs  were  diminished  in  size  • 
they  were  hard  and  dense,  almost  like  cartilage.  Both  lunas  '-ere 
somewhat  of  a  buff  color,  but  there  was  no  distinct  pigment  observed 
Ihe  bronchi  contained  much  mucus  and  pus.  On  microscopical 
examination  of  the  lung  it  was  f oimd  to  be  a  real  specimen  of  fibrotic 
lung  tissue.  This  is  partly  a  report  I  had  from  Glasgow,  where  I 
sent  a  tissue  to  be  examined.  The  walls  of  the  air  cells  were  thick- 
ened; also  the  walls  of  the  minute  arteries  were  in  the  same  condi- 
tion Ihe  bronchial  glands  were  enlarged  (that  is  my  own  observa- 
tion) and  of  a  peculiar  color.  They  were  nothing  like  the  glands 
you  find  m  a  coal  miner.  In  this  case  no  tubercular  cavities  were 
found ;  there  was  no  breaking  down  of  the  limg. .  The  second  case 
3S  not  so  important,  as  tubercular  disease  supervened,  but  the  o-eneral 
condition  of  the  lung  was  the  same.  I  made  no  microscopicarexami- 
nation  m  that  case. 

It  would  seem  from  this  examination  that  the  conditions  observed 
were  quite  typical  of  fibroid  phthisis,  more  or  less  directly  related 
to  slate  dust;  but  in  the  case  of  a  slate  quarryman  the  physical  condi- 
tion of  the  lungs  would,  of  course,  be  less  seriously  impaired  than  in 
the  case  of  a  mill  worker  exposed  more  continuously  and  more  con- 
siderably to  the  fine  dust  inhaled.  In  the  mill  also  the  dust  particles 
would  be  much  more  minute  than  in  the  quai-ry  and  the  favorable 
outdoor  conditions  would  be  absent. 

SOCIAL  AND  SANITARY  CONDITIONS  IN  THE  AMEKICAN  SLATE  INDUSTRY. 

In  the  United  States,  particularly  in  the  Bangor  slate  district 
of  Pennsylvania,  somewhat  similar  conditions  have  been  observed. 
The  econcmic  condition  of  the  slate  workei-s  in  this  country  is,  how- 
ever, so  much  superior  to  that  of  slate  workers  abroad  that  this 
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factor  by  itself  unquestionably  operates  distinctly  in  the  direction  of 
a  lower  death  rate  from  pulmonary  tuberculosis.  The  hours  of  labor 
are  reasonable,  the  wages  are  fairly  high,  the  proportion  of  home 
owners  is  relatively  large,  and  the  moral  conditions,  particularly  as 
regards  temperance,  are  distinctly  good  Slate  work  is  frequently  a 
family  trade  and  is,  as  a  rule,  commenced  rather  early  m  life.  Boys 
are  often  employed  on  school-slate  work,  wliich  by  itself  is  one  of 
the  obviously  unhealthy  branches  gf  the  industry.  The  specific  occu- 
pations are  quite  numerous,  but  most  of  the  employed  are  returned 
as  "slaters,"  millmen,  hole  men  (quarry  drillers),  and  quarrymen. 
Employments  such  as  slate  cutters  and  slate  dressers  are  more  gen- 
erally covered  by  the  term  "slaters ".or  "millmen."  Work  at  the 
quarries,  which  is  all  by  the  open  or  pit  method,  is  considered  danger- 
ous, but  not  distinctly  injurious,  to  health.  The  dust  exposure  is 
apparently  not  serious,  but  the  ladder-climbing  in  and  out  of  the 
quarry  involves  occasionally  a  heavy  physical  strain.  Work  at  the 
channeling  machines  is  also  relatively  free  from  dust,  and  no  evidence 
is  available  to  show  that  either  quarrymen  or  those  occupied  in  related 
occupations  suffer  above  the  average  from  pulmonary  tuberculosis. 
After  the  slate  has  been  quarried  in  good-sized  blocks  it  is  hoisted 
out  of  the  pit  to  the  banks  where  the  shanties  or  huts  of  the  "  s^plit- 
ters  "  or  "  dressers  "  are  located  in  large  numbers.  These  are  among 
the  principal  occupations  in  connection  with  slate  dressing,  and, 
while  there  is  a  reasonable  amount  of  dust  exposure,  the  fact  that 
most  of  the  work  is  done  out  of  doors  reduces  the  liability  to  dust 
inhalation  considerably. 

In  connection  with  the  work  of  the  blocker,  who  performs  the  first 
operation  wliich  somewhat  resembles  the  work  of  paving-stone  cutting, 
the  work  is  all  done  in  the  open  air,  and  Avhatever  dust  is  created  by 
the  process  is  rather  heavy  and  falls' readily  to  the  ground  before  it 
has  a  chance  to  rise.  The  blocks  are  first  wetted  down  by  a  swab  or 
mop,  which  is  essential  for  good  cleavage,  and  Avhich  also  tends  to  re- 
duce the  dust  menace.  The  work  is  not  considered  seriously  to  predis- 
pose to  puhnonary  tuberculosis.  The  men  observed  in  this  and  related 
occupations  in  the  slate  industry  present  a  favorable,  robust,  and 
healthy  appearance.  From  the  block  maker  or  bank  men  the  block 
or  slab  of  slate  goes  to  the  splitter,  who  usually  sits  on  a  cushion  or 
wooden  seat  on  the  ground,  his  legs  being  covered  with  rugs  or  an  old 
blanket  to  guard  against  injury  to  the  slabs  of  slate  and  to  protect 
himself  from  cold  and  dampness.  This  constrained  position  must 
in  time  have  some  effect  upon  health,  particularly  as  regards  circu- 
latory and  digestive  disturbances.  The  dust  at  this  stage  of  the  opera- 
tion is  not  very  serious,  except  that  on  account  of  the  splitter's 
Ijeculiar  position  near  to  the  ground  it  is  more  readily  inhaled.  The 
dust  danger,  although  present  in  this  employment,  is  not  considered 
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siimcient  to  prodnce  an  increased  liability  to  pulmonary  tuberculosis 
i  ho  next  operation  is  that  of  the  dresser,  who  by  means  of  a  cuttin<^ 
machine  trims  the  edge  of  the  slate  to  the  required  size.  The  machh.e 
IS  operated  by  foot  power,  and  the  steady  up-and-down  movement  of 
the  right  leg  may  in  time  have  some  health-injurious  results,  which 
howe^'er,  have  not  become  a  matter  of  official  record.    The  power 
required  to  run  the  machine  is  quite  considerable.   Much  dust  is  at 
times  created  by  this  process,  according  to  the  character  of  the  ^^late 
As  a  rule,  however,  the  dust  is  heavy  and  falls  at  once  to  the  ground 
Most  of  the  men  in  this  employment  have  been  at  work  for  many 
years,  and  they  give  the  personal  impression  of  a  healthy,  robust, 
sober  type.    The  very  fine  dust  is  not  considered  excessive,  and  no 
evidence  is  available  to  prove  an  abnormal  frequency  of  pulmonary 
tuberculosis  among  this  class  of  employees, 

OCCUPATIONAL  HAZARDS  IN  SIATE  MILLS. 

The  remaining  occupations  are  generally  comprehended  under  the 
term  "  millwork,"  and  it  is  in  these  that  most  of  the  dust  injury  occurs. 
Millmen  and  others  employed  in  this  group  of  occupations  of 'the 
slate  industry  constitute  about  one-fifth  of  the  whole.  The  work 
i'ncliides  the  making  of  marbleized  slate,  which  involves  an  addi- 
tional dust  problem.  A  brief  description  is  difficult,  but  the  exist- 
ing situation  in  the  Bangor  and  similar  slate  districts  may  be 
summed  up  in  the  statement  that  the  dust  menace  is  fairly  well  recog- 
nized and  that  no  material  conflict  of  opinion  prevails  concerning  the 
relation  of  certain  mill  processes  to  pulmonary  tuberculosis.  How 
far  it  would  be  possible  to  control  the  dust  problem  in  this  branch 
of  the  industry  has  not  been  ascertained  by  qualified  inquiry.  The 
question  was  raised  in  the  investigation  made  by  the  Departmental 
Committee  on  Industrial  Diseases  and  the  conclusion  arrived  at  was 
essentially  that  effective  ventilation  would  be  quite  difficult,  but 
that  more  spraying  might  be  employed  to  advantage. 

Concerning  the  control  of  the  dust  menace  in  the  finishing  processes 
in  the  manufacture  of  writing-slates  it  is  stated  in  the  report  of  the 
chief  inspector  of  factories  and  workshops  for  1910  that  while  a  con- 
siderable amount  of  dust  is  given  off  in  this  process,  a  certain  amount 
or  proportion  of  the  same  can  not  be  exhausted  by  ventilating  devices 
such  as  hoods  and  exhaust  fans,  on  account  of  the  weight  of  the  dust, 
which  by  gravity  falls  to  the  ground.  Mr.  J.  L.  Edwards,  of  "Wrex- 
ham, suggested  a  perforated  worktable  Avith  a  water  trough  under- 
neath, which  in  actual  practice  was  found  to  give  good  results. 

It  is  regrettable  that  the  available  information  regarding  this 
important  branch  of  the  mineral  industry  should  be  so  limited  and, 
partly  at  least,  inconclusive.  The  decline  in  production  during  tho 
last  few  years  no  doubt  accounts,  in  a  measure,  for  this  neglect, 
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Avhich  is  SO  much  the  more  regrettable  since,  aside  from  hnmani- 
ti..rian  and  economic  considerations,  the  scientific  aspects  of  the  shite- 
dust  problem  are  of  special  importance.  There  are  as  yet  no 
trustworthy  official  vital  statistics  for  this  country,  although  an 
analysis  of  the  mortality  in  slate-producing  centers  would  unques- 
tionably yield  useful  results.  In  the  subsequent  discussion  of  the 
mineral  industries  slate  Avorkers  are  again  briefly  referred  to,  chiefly 
with  reference  to  slate  quarrying.  In  a  general  Avay  the  data 
sustain  the  conclusion  that  the  inhalation  of  slate  dust  is  relatively 
less  serious  in  its  effects  on  the  lungs  than  the  inhalation  of  more 
irritating  forms  of  mif»eral  and  metallic  dust. 

In  the  industrial  insurance  experience  of  the  Prudential  Co. 
during  the  period  1907  to  1914  there  were  93  deaths  of  slaters,  of 
which  12,  or  12.9  per  cent,  were  from  pulmonary  tuberculosis.  In 
addition,  there  were  10  deaths  from  non tuberculous  respiratory  dis- 
eases, equivalent  to  10.8  per  cent  of  the  mortality  from  all  causes. 
There  were  also  7  deaths  of  slate  makers,  Avith  2  deaths  from  pul- 
monary tuberculosis.  The  statistical  evidence,  although  entirely  too 
limited  for  final  conclusions,  apparently  sustains  the  point  of  AdeAv 
that  exposure  to  slate  dust  is  less  serious  in  its  effects  than  continued 
and  considerable  exposure  to  more  irritating  forms  of  mineral  and 
metallic  dust. 

LIME  WORKERS. 

The  lime  and  cement  industries  are  so  closely  related  to  each  other 
that  for  practical  purposes  it  has  been  found  difficult  to  give  separate 
consideration  to  the  mortality  returns  for  each  group  of  these  em- 
ployments, Avhich  have  therefore  been  combined  to  provide  a  more 
substantial  statistical  basis  in  support  of  the  conclusions  ad- 
vanced. Cement  and  lime,  of  course,  have  different  properties,  de- 
pendent upon  their  chemical  composition  and  the  methods  of  manu- 
facture, and  are  generally  classified  either  according  to  the  chemical 
reaction  involved  in  setting  or  according  to  the  conditions  under  Avhich 
they  will  harden.  Chemically  pure  lime  is  the  oxide  of  calcium,  which, 
as  shown  in  the  description  of  the  cement  industry,  constitutes  the 
major  portion  of  the  cement  product.  Lime  is  a  strong  caustic 
alkali  Avhich  unites  readily  with  many  substances  and  is  readily 
soluble  in  Avater  fit  ordinary  temperature.  On  this  account  it  is 
claimed  that  the  inhalation  of  lime  dust  is  noninjurious,  and  some 
authorities  go  so  far  as  to  ascribe  beneficial  results  to  lime-dust  ex- 
]K)sure  as  a '  precautionary  measure  against  a  risk  of  tuberculo- 
sis.i  There  are,  of  course,  numerous  varieties  of  limestone  which 
may  vary  in  their  effects  and  unquestionably  do  so  where  there 
is  a  considerable  degree  of  intermixture  with  shell,  chalky,  cherty, 

1  "  The  Influence  of  Calcium,"  Appendix  H,  Tlie  Cancer  Trobiem,  by  C.  E  Green 
F.  R.  S.  E.,  Edinburgh,  1917. 
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or  Other  substsinces.    Tlie  general  processes  of  manufacture  with- 
out reference,  however,  to  sanitary  conditions  or  dust  cxpoyui-e 
have  been  described  in  a  report  of  the  Missouri  Bureau  of  Geology 
and  Mines  on  lime  and  cement  resources  (Jefferson  City,  Uo 
1907)  and  in  part  2  of  the  Mineral  Resources  of  the  United 
States  for  the  calendar  year  1913,  by  Burchard  and  Emley  on 
"  The  sources,  manufacture,  and  use  of  lime."    The  annual  rejx.rts 
of  the  United  States  Geological  Survey  emphasize  the  magnitude  of 
the  hme  industry,  but  no  satisfactory  statistics  are  available  con- 
cerning the  health  of  this  class  of  employees  with  special  reference 
to  tuberculosis  other  than  the  data  elsewhere  included  in  the  discus- 
sion.   Hayhurst  in  his  report  on  health  hazards  in  Ohio  reports 
upon  conditions  observed  in  seven  establishments  employing,  how- 
ever, only  188  persons.    A  brief  reference  is  made  to  dust  exposure 
m  the  drawing  or  unloading  of  the  kilns  in  comiection  with  which 
no  protective  devices  were  employed.    As  regards  grinding  and 
packing,  it  is  said  that  this  is  done  in  all  plants  but  is  practically  a 
side  practice  or  process  of  lime  manufacture.  It  is  explained  that  "the 
lumps  of  lime  after  cooling  on  the  floor  space  are  taken  to  the  mill 
and  ground  to  powder  and  then  sacked  by  machinery.    The  health 
hazard  is  referred  to  as  "  very  bad."    The  air  is  dense  on  account  of 
the  dust  in  some  places,  and  in  only  one  was  there  an  efficient  suction 
system,  in  connection  with  which  it  is  pointed  out  "the  saving  of 
lime  collected  paid  a  very  good  interest  on  the  money  invested  in 
the  blower  system."    Skin  irritation,  especially  in  summer,  is  re- 
ferred to  as  frequent,  and  eye  inflammations  were  complained  of.  but 
there  is  no  mention  of  a  specific  liability  to  pulmonary  tuberculosis. 
The  idea  seemed  to  prevail  that  the  inhalation  of  lime  dust  was  bene- 
ficial and  in  some  communities  medical  evidence  to  this  effect  Avas 
quoted.    Some  of  the  men  observed,  however,  were  decidedly  ]iale 
and  a  few  were  short  of  breath,  an  impainnent  acquired  since  enter- 
ing the  plant. 

IIME  DUST  AND  PULMONAHY  TTTBERCULOSIS. 

The  relation  of  lime-dust  inhalation  and  pulmonary  tuberculosis 
was  investigated  by  Eeckzeh,  who,  according  to  a  brief  statement 
in  the  Medical  Record  for  December  5,  1903,  concluded  that — 

The  statistics  in  lime-producing  districts  show  that  pulmonary 
tuberculosis  is  rare,  and_  that  sometimes  when  present  its  course  is 
favorably  affected.  Various  authors  ascribe  this  beneficial  effect  to 
different  features  attending  the  occupation  of  lime  burning.  Such 
are,  an  effect  of  the  inhaled  liine  dust  in  facilitating  calcification  of 
the  suppurating  foci,  the  dryness  of  the  inhaled  air,  and  the  deeper 
respii'ation  it  malces  necessary,  the  warmth  of  the  inspired  air  whicli 
cijutains  no  tubercle  bacilli,  and  the  more  active  metabolism  it  causes. 
In  order  to  determine  the  effect  of  tlic  lime  dust  suspended  in  the  air 
the  author  caused  eight  tuberculous  patients  to  inhale  air  charged 
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^^nth  the  dust  by  slriking  suspended  bags  filled  with  powdered  lime 
At  first  the  inhalations  were  carried  on  for  five  minutes  dady,  but  the 


noted, 

as  headache,  loss  of  appetite,  and  nausea. 

RELATIVE  INEREaUENCY  OF  RESPIRATORY  DISEASES. 

Selkirk  subsequently  investigated  the  same  problem  by  personal 
inquiry  among  lime  workers  with  special  reference  to  the  prevailing 
opinion  that  as  a  class  they  were  exceptionally  free  from  bronchitis 
and  pulmonary  tuberculosis.  According  to  the  Journal  of 'the  Amer- 
ican Medical  Association,  for  December  12,  1908— 

He  was  unable  to  find  an  instance  of  phthisis  among  them,  nor 
could  he  learn  on  inquiry  of  any  worker  in  limekilns  having  died 
from  tubercidosis.  He  asks  whether  those  who  inhale  and  swallow 
much  lime  are  abnormally  free  from  tuberculosis  of  the  lungs.  He 
discusses  what  is  known  of  the  therapeutics  of  calcium  salts,  and  says 
it  appears  that  the  continued  absorption  of  calcium  from  the  lungs 
and  intestines  might  maintain  an  abnormally  high  percentage  of  it 
in  the  blood.  He  suggests  that  the  workingman  predisposed  to  tuber- 
culosis might  turn  his  attention  to  lime  and  cement  working  as  an 
occupation,  and  even  hints  at  the  organization  of  lime  works  as-  a 
curative  tuberculosis  colony.  A  rapid  increase  of  weight  is  com- 
monly observed  in  new  workers  at  the  Warren  Cement  Works,  at 
Hartlepool. 

GENERAL  CONCLUSIONS. 

The  same  authority  is  also  quoted,  but  in  another  statement,  that 
he  found  the  health  of  workers  in  limekilns  above  the  average,  and 
that  there  seemed  to  be  far  less  than  the  normal  amount  of  pulmonary 
tuberculosis  and  bronchitis.  He  therefore  concluded  that — 

It  is  believed  that  the  lime  inhaled  is  dissolved  by  the  carbonic 
acid  in  the  lungs  and  absorbed.  Calcium  in  the  intestinal  canal  pre- 
vents fermentation.  Lime-dust  particles  may,  however,  be  deposited 
in  the  lungs.  It  may  be  that  continual  absorption  of  calcium  from 
the  lungs  and  intestine  may  maintain  an  abnormally  high  percentage 
of  it  in  the  blood.  The  author  asks,  Does  this  occur  in  the  lime 
worker,  and  is  it  preventive  of  tuberculosis  in  him?  Or  is  his  free- 
dom due  to  the  external  lime  dust  being  unfavorable  to  the  life  and 
growth  of  the  bacillus  outside  of  the  bod,y?  It  seems  curious  to  sug- 
gest an  atmosphere  of  dust  for  the  treatment  of  tuberculosis ;  it  Avould 
have  been  as  curious  some  generations  ago  to  have  suggested  fresh 
air.  At  the  least,  have  we  not  in  this  lime  and  cement  Avorking  an 
occupation  AA'hich  Ave  may  recommend  to  the  Avorkingman  predis- 
posed to  tuberculosis  or  already  in  the  early  stages  of  it?  Or  could 
the  neighborhood  of  a  limekiln  be  organized  as  a  curative  tubercu- 
losis colony  ? 

These  obsei'vations  arrived  at  by  conservative  medical  investigators 
seem  to  sustain  the  generally  favorable  conclusions  concerning  the 
relative  noninjuriousness  of  lime  dust  with  special  reference  to  pul- 
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moiiarj  tuberculosis.  .As  a  technical  problem  the  liine  industry  offers 
exceptional  opportunities  for  the  ascertainment  of  urgently  required 
information  concerning  the  differential  effects  of  mineral  dusts  in 
their  relation  to  health  and  longevity  and  possibly  even  concernino- 
the  therapeutic  value  of  lime  dust  as  intimated  by  the  rather  limited 
investigations  of  Eeckzeh  and  Selkirk. 

,  An  excellent  descriptive  account  of  "Lime:  Its  properties  and 
uses"  has  been  published  as  a  circular  of  the  United  States  Bureau 
of  Standards  of  the  Department  of  Commerce  and  Labor  (Wash- 
ington, 1911).^  This  account  precisely  emphasizes  all  the  essential 
preliminary  scientific  considerations  necessary  for  a  thorough  under- 
standing of  the  underlying  conditions  Avhich  concern  the  health  of 
workers  in  occupations,  trades,  or  industries  more  or  less  injurious 
to  health  and  life.  The  account  includes  a  description  of  the  method 
of  lime  manufacture,  definition,  and  classification,  followed  by  a 
description  of  general  properties  and  an  extended  account  of  the 
uses  of  lime  and  the  various  kinds  of  limestone,  lime,  and  hydrated 
lime  in  the  chemical  industries,  including  natural  cement,  sand-lime 
brick,  glass,  bleaching  powder,  fertilizer,  etc.  The  classification  of 
limestones  according  to  their  physical  properties,  as  to  whether  hard 
or  soft,  porous  or  dense,  coarsely  crystalline  or  fine  grained,  implies 
probably  widely  differential  results  in  health-injurious  consequences, 
proportionate,  of  course,  to  the  continuity  and  amount  of  dust  ex- 
posure. Limestone,  when  metamorphosed — that  is,  when  recrystal- 
lized  after  deposition  through  the  agency  of  heat — ^is  known  as 
"  marble,"  which  by  inference  suggests  that  marble  dust  in  all  prob- 
ability is  not  as  serious  in  its  consequences  as  granite  dust  and 
possibly  sandstone  dust,  both  of  which  contain  a  larger  proportion 
of  pure  silica. 

Some  exceptionally  interesting  observations  on  dust  exposure  in 
the  working  of  oolitic  limestone  on  the  Isle  of  Portland,  England, 
contributed  by  Dr.  IToward  to  the  annual  i-eport  of  the  chief  in- 
spector of  factories  and  Avorkshops  (1913),  include  statistical  observa- 
tions for  the  13-year  period  ending  A-^ith  1912.  The  mortality  from 
phthisis  per  1,000  living  was,  among  general  laborers,  1.9;  among 
stone  quarriers,  1.5;  among  stone  masons,  1.4;  and  among  all  other 
males,  1.1.  Corresponding  statistics  are  those  of  Barwise  for  Derby- 
shire, elsewhere  referred  to,  according  to  which  the  death  rate  of 
persons  employed  in  gritstone  quarries  was  13.7,  against  1.2  for  lime- 
stone workers.  A  brief  reference  is  made  in  the  discussion  to  an  ad- 
dress by  Dr.  Collis  on  the  "Effects  of  dust  in  producing  diseases 
of  the  lungs,"  read  at  the  Seventeenth  International  Congress  of 
Medicine  held  in  London  in  August,  1913,  in  which  after  the  effects 
of  dust  on  those  employed  in  various  industries  had  been  cited,  the 
following  conclusions  were  advanced: 
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1.  Inhalation  of  all  forms  of  dust  is  accompanied  by  diminished 
power  of  chest  expansion.  . 

±  Diminished  power  of  chest  expansion  so  produced  is  accom- 
panied by  high  blood  pressure. 

3.  Animal  dusts,  apart  from  the  presence  in  them  of  pathogenic 
microorganisms,  when  inhaled,  produce  less  effects  than  do  v.ege- 
table  and  mineral  dusts. 

4.  Vegetable  dusts,  when  inhaled,  tend  to  produce  a  type  of  chest 
affection  best  described  as  asthmatic. 

Of  mineral  dusts,  those  composed  of  calcium  salts  are  least 


5. 


injurious. 

6.  Inhalation  of  mineral  dusts  which  do  not  contain  free  silica 
tends  to  produce  irritation  of  the  upper  air  passages  and  respiratory 
diseases  other  than  phthisis. 

7.  Inhalation  of  mineral  dusts  which  contain  free  silica  is  associ- 
ated with  an  excess  of  phthisis,  an  excess  which  bears  a  direct  rela- 
tion to  the  amount  of  free  silica  present. 

8.  In  general,  dusts  appear  to  be  more  injurious  as  their  chemical 
composition  differs  from  that  of  the  human  body  or  from  the  ele- 
ments of  which  the  body  is  normally  composed. 

Of  the  foregoing  observations  the  conclusion  that  of  mineral  dusts 
those  composed  of  calcium  salts  are  least  injurious  is,  of  course,  of 
special  significance,  in  view  of  the  preceding  discussion  regarding 
the  health  of  lime  workers,  which  it  is  regrettable  could  not  be  ampli- 
fied by  other  American  or  foreign  vital  statistics  of  a  sufficiently 
trustworthy  character. 

PLASTERERS. 

The  building  trades  are  all  more  or  less  exposed  to  the  inhalation  of 
mineral  dust,  the  injurious  effects  of  which  are  probably  most  severe 
in  the  case  of  plasterers,  masons,  and  allied  occupations.  This  group 
of  occupations  is  not  clearly  defined,  since  many  plasterers  are  also 
masons,  or  bricklayers,  while  others  are  whitewashers  or  paper 
hangers.  The  English  vital  statistics  combine  plasterers,  white- 
washers,  and  paper  hangers. 

EARLY  OBSERVATIONS  ON  THE  HEALTH  OF  PLASTERERS. 

The  health  conditions  in  this  trade  were  commented  upon  by 
Eijmazzini,  who,  in  the  quaint  language  of  the  day,  states  that  "  Lime 
and  plaster  are  likewise  offensive  to  those  who  burn  them  or  handle 
them,  or  sell  them,"  and  he  continues:  "I  have  frequently  observed 
that  those  who  boil,  prepare,  grind,  sift,  or  sell  it,  do  usually  labor 
under  a  difficulty  of  breathing."  As  a  safeguard,  Eamazzini  points 
out  that :  "  Though  such  workmen  have  a  cover  for  their  mouth,  they 
can  not  avoid  receiving  the  flying  particles  at  the  mouth  and  nose, 
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upon  which  these  particles  enter  the  passages  of  respiration  and  mix 
Avitli  the  lymph,  rise  up  in  liai-d,  chalky  concretions,  or  by  daubnur 
the  winding  passages  of  the  lungs  intercept  freedom  of  breath.  I 
found  that  such  as  continued  in  this  business  did  die  asthmatic 
and  cachetik."  He  refers  also  to  a  still  earlier  author,  Morton 
who  connected  the  inhalation  of  the  dust  with  pulmonary  tuber- 
culosis. He  concludes  his  observations  with  the  statement  that: 
"  Care  must  be  taken  io  observe  the  caution  laid  down  above,  with  in- 
tent to  guard  the  mouth  as  much  as  possible  from  receiving  the 
offensive  particles."  All  this  was  written  more  than  200  years  ago ! 

Thackrah,  writing  in  1832,  took  a  more  favorable  view  of  the  em- 
ployment, holding  that  bricklayers  and  their  laborers,  while  ])ar- 
ticularly  exposed  to  lime  dust,  suffered  from  diseases  of  the  eye  and 
cutaneous  eruptions,  but  not  from  internal  disease,  and  he  quotes 
an  adage  common  to  the  workmen  in  the  trade  of  the  period,  that 
"bricklayers  and  plasterers'  laborers,  like  asses,  never  die."  Re- 
garding plasterers  and  wdiitewashers,  who  are  also  exposed  to  lime 
dust,  he  states:  "They  suffer  from  no  sensible  injury,"  and  that 
"  they  arc  more  pallid  and  less  robust  than  bricklayers."  Thackrah, 
howe\  er,  did  not  support  his  observations  with  trustworthy  data. 

ENGLISH  MORTALITY  DATA. 

The  most  recent  English  mortality  statistics  of  plasterers  and 
paper  hangers  are  for  the  three  years  ending  with  1902,  referred  to 
in  the  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar- 
General,  in  part  as  follows: 

Between  the  ages  of  35  and  65  years  the  death  rate  in  this  industry 
exceeds  the  standard  for  occupied  and  retired  males,  while  at  ages 
outside  of  these  limits  the  rates  are  below  it.  In  the  main  woi'king 
period  of  life  the  comparative  mortality  figure  is  1,018,  or  within  1 
per  cent  of  the  standard.  The  mortality  from  alcoholism  and  liver 
disease,  from  i^hthisis,  from  respiratory  diseases,  and  from  cancer 
slightly  exceeds  the  standard,  and  except  that  these  workers  appear 
to  sufl'er  but  little  from  influenza,  the  figures  for  other  diseases  agree 
closely  with  the  average. 

The  English  occupation  mortality  statistics  for  plasterers  are 
somewhat  impaired  in  value  by  the  fact  that  paper  hangers  and 
whitewashers  are  combined  with  this  occupation,  but  the  statistics 
may  safely  be  accepted  as  indicating  with  approximate  accuracy  a 
higher  disease  liability  of  men  in  this  employment  to  pulmonary 
tuberculosis  and  respiratory  diseases.  In  Table  84  the  mortality 
from  all  causes  among  men  in  this  groui?  is  compared  with  tliat 
of  occupied  males  generally,  and  the  result  is  rather  suggostixe 
of  conditions  in  this  trade  more  or  less  unfavorable  to  life  and  health. 
The  excess  in  the  general  mortality  occurs  at  ages  35  to  04. 
when  the  death  rate  of  plasterers  from  all  causes  exceeds  the  mor- 
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tality  of  occupied  males  generally  by  from  1.30  to  1.52  per  1,000. 
Tlie  mortality  of  the  group  is,  however,  below  the  average  at  ages 
mider  35  and  at  05  years  or  over. 

T.u.v  Rl  MORTALITY  FROM  ALL  CAUSES  AMONG  PLASTERERS,  PAPER  HANGERS, 
X  WmTSsHELycOMPARED  WITH  THAT  OF  ALL  OCCUPIED  MALES.  IN  ENG- 
LAND  AND  WALES,  1900  TO  1902,  BY  AGE  GROUPS. 

[Source-  Part  IL  Supplomont  to  the  Sixty-flftb  Annual  Report  of  the  Registrar-General  of  Births,  Deaths, 
l&ourct.  liuiii,  and  MaiTiages  in  England  and  Wales.) 


Age  at  death. 


IS  to  19  years  

20  to  2)  years  

2o  to  34  years  

35  to  '14  years  

45  to  54  years  

55  to  G4  years  

65  years  and  over 


Death  rate 
per  1,000 
for  all  occu- 
pied males. 


2.44 
4.41 
6.01 
10.22 
17.73 
31.01 
88.39 


Death  rate  for  plasterers,  paper 
hangers,  and  whitewashcrs. 


Rate  per 
1,00U. 


Greater  (+) 
or  less  ( — ) 
than  rate 
for  all  oc- 
cupied 
males. 


1.52 
3.  44 
4.07 
11.52 
19.18 
32. 53 
72. 18 


-  0.92 

-  .97 

-  1.94 
-I-  1.30 
-I-  1.45 
+  1.52 
-16. 21 


Per  cent  of 
rate  for  all 
occupied 
males. 


62 

78 
()8 
113 
108 
105 
S2 


The  preceding  table  requires  no  further  comment,  except  that  it 
confirms  the  view  that  the  health-injurious  effects  of  tliis  employment 
are  not  so  pronounced  as  in  many  other  dusty  trades,  particularly 
such  occupations  as  stoneciitting,  pottery  manufacture,  and  glass 
blowing.  In  Table  85  the  mortality  of  plasterers,  paper  hangers,  and 
whitewashers  from  pulmonary  tuberculosis  is  compared  with  the 
normal  mortality  of  occupied  males  from  this  disease  by  divisional 
periods  of  life. 

T.vnLE  85.— MORTALITY  FROM  PULMONARY  TUBERCULOSIS  AMONG  PLASTERERS, 
PAPER  HANGERS,  AND  WHITEWASHERS,  COMPARED  WITH  THAT  OF  ALL  OCCU- 
PIED MALES,  IN  ENGLAND  AND  WALES,  1900  TO  1902,  BY  AGE  GROUPS. 

[Source:  Part  II,  Supplement  to  the  Si.Tty-fifth  Annual  Report  of  the  Registrar-General  of  Births,  Deaths 

and  Marriages  in  England  and  Wales.] 


Age  at  death. 


Death  rate 
per  1.000 
for  all  occu- 
pied males. 


Death  rate  for  plasterers,  paj-er 
hangers, and  whitewashers. 


Rate  per 
1,000. 


Greater  (4-) 
or  loss ( — ) 
than  rate 
(or  all  oc- 
cupied 
males. 


Percent  of 
rate  for  ail 
occupied 
males. 


J-S  ti  19  years  

:0  to  M  years  

2.".  to  31  years  

'','■>  lo  i  i  ycnr.s. . . 

45  ti)  54  years  

55  to  81  years  

P5  year.sand  over 


0.  .54 

1.  .55 
2.03 
2.74 
3.04 
2. 1() 
1.  11 


0.41 
1.06 
1.22 
3.98 
3.  '!2 
4.01 
1.53 


-0. 13 

-  .49 

-  .81 
-fl.  24 
-1-  .58 
-1-1.  S5 
-f  .42 


76 
(iS 
(iO 
l.',5 
119 

m 

138 
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RECENT  AMERICAN  INVESTIGATIONS. 

The  most  recent  investigation  into  the  existing  health  conditions  is 
by  Balcntine  C.  Baker,  M.  D.,  publislied  in  the  Journal  of  the 'Ameri- 
can Medical  Association  for  May  G,  191G.  The  results  of  this  investi- 
gation,  made  in  comiection  Avith  the  Cornell  University  Medical 
College,  are,  in  part,  stated  as  follows: 

In  the  M-ork  of  the  plasterer  there  is  exposure  to  dust,  cold  and 
dampness.  The  source  of  the  dust  is  from  the  plaster  which 
usua  ly  composed  of  lime  sand,  and  hair  moistened.  Anyone  at  all 
■  familiar  with  the  work  of  a  plasterer  knows  what  dust  there  is  when 
the  dried  plaster  is  crumbled  loose  by  walking,  movin<r  of  obiects 
and  sweeping.  The  drafts  of  air  through  the^open  doo^s  Ld  win-' 
dows  fill  the  atmosphere  with  dust,  and  this  the  worker  has  to 
breathe,  ihere  is  some  controversy  among  investigators  as  to  the 
danger  of  lime  to  workers.  Selkirk  was  unable  to  find  any  instance 
of  phthisis  among  them,  nor  could  he  learn  of  any  worker  in  lime- 
kilns havmg  died  of  tuberculosis. 

The  special  investigation  included  36  cases  of  plasterers  under 
treatment  as  patients  at  the  hospital  referred  to,  and  of  this  number 
17,  or  47.2  per  cent,  were  over  40  years  of  age.  It  is  said  in  con- 
clusion that — 

The  respiratory  tract  of  the  plasterers  is  chiefly  affected  as  in  the 
preceding  trades,  there  being  13  patients  in  this  class.  Seven  patients 
had  chronic  and  6  acute  respiratory  disease.  Three  patients  had 
pulmonary  tuberculosis,  3  chronic  bronchitis,  2  emphysema,  2  acute 
bronchitis,  3  dry  pleurisy,  and  1  acute  pharyngitis. 

These  observations  are  suggestive  of  nontuberculous  respiratory 
rather  than  of  tuberculous  affections,  but  the  number  of  cases  under 
observation  is  too  limited  for  a  conclusive  generalization. 

METHODS  OF  PLASTER  OF  PARIS  MANUFACTURE. 

A  clear  distinction,  of  course,  must  be  drawn  for  practical 
purposes  between  the  manufacture  of  plaster  of  Paris  and  the  occu- 
pation of  plasterer.  The  former  includes  the  crushing  of  raw  ma- 
terial, employment  at  rotary  driers,  and  the  so-called  "  dust  room," 
with  supplementary  methods. of  bowl  crushing  to  a  condition  of 
minute  fineness  on  buhrstones,  and  finally  calcining  in  kettles  with  the 
terminal  processes  of  handling  through  hoppers,  bins,  and  conveyers. 
No  conclusive  investigations  have  been  made  with  regard  to  the 
specific  dust  exposure  in  these  processes  and  their  relation  to  health, 
but  W.  Oilman  Thompson  writes  of  the  occupation  of  masons  and 
l)lasterers  at  some  length,  including  concrete  mixers,  Avho,  of  course, 
are  exposed  to  fundamentally  differcjit  conditions.  He  points  out  that 
men  in  this  group  of  emplo3'ments  inhale  much  dust  of  tile,  brick,  phvs- 
ter  of  Paris,  gypsum,  and  cement,  and  that  they  are  subject  from  these 
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combined  conditions  "to  catarrhs  of  the  respiratory  passages,  and 
such  diseases  as  asthma,  bronchitis,  rhinitis,  and  atelectasis  are  fre- 
quently met  with  among  them."  There  would  seem  to  be  much  simi- 
larity in  the  dust  exposure  of  these  occupations  to  that  observed  in 
the  case  of  lime  and  cement  workers.  The  exposure  to  dust  of  this 
character  is  most  serious  in  connection  with  house-wrecking  opera- 
tions, where  heavy  clouds  of  masonry  and  plaster  dust  are  generated 
and  inhaled  in  connection  with  particularly  laborious  work.  Thomp- 
son suggests,  therefore,  that  in  some  cases,  as  in  the  tearing  down  of 
old  plaster  in  confined  spaces,  in  tunnels,  etc.,  where  sprinkling  can 
not  be  resorted  to,  respirators  may  be  used  to  advantage.^ 

MORTALITY  OF  PLASTERERS— UNITED  STATES  REGISTRATION  AREA. 

The  mortality  of  plasterers  has  been  reported  upon  for  the  years 
1908  and  1909  by  the  Division  of  Vital  Statistics  of  the  United  States 
Census  Bureau,  but  for  the  year  1908  the  group  includes  white- 
washers,  who,  of  course,  are  engaged  in  a  closely  allied  employment. 
According  to  the  census  report,  out  of  977  deaths  of  plasterers  from 
all  causes,  163,  or  16.7  per  cent,  were  from  pulmonary  tuberculosis. 
The  details  of  the  mortality  by  divisional  periods  of  life  are  shown  in 
Table  86. 


Table  .86.— PROPORTIONATE  MORTALITY  OF  PLASTERERS  FROM  PULMONARY 
TUBERCULOSIS,  UNITED  STATES  REGISTRATION  AREA,  1908  AND  1909,  BY  AGE 
GROUPS'. 


Age  at  death. 

Deaths 
from  all 
causes. 

Deaths  rrom  pulmonary 
tuhorculosis. 

Number. 

Percent 
ofdeaths 
from  all 
causes. 

1.5  to  24  years  

48 
108 
177 
189 
205 
249 
1 

12 
34 
01 
31 
16 
9 

25.0 
31.5 
34.5 
16.4 
7.8 
3.6 

977 

163 

16.7 

1  The  dust  exposure  in  the  making  of  plaster  casts  must  he  quite  considerable  on 
account  o£  the  close  contact  ivith  the  material  during  every  operation  from  the 
making  of  the  molds  to  the  finished  product  Exposure  is  probably  most  serious  in  the 
f  craping  depa-rtment,  which  i.s  shown  by  illustration  in  a  descriptive  account  on  "  The 
making  of  casta  in  gelatin  molds,"  by  W.  Frank  McClure,  pul)lishcd  in  the  Scientific 
American  for  June  20,  1908.  The  wearing  of  face  protectors  is  necessary  in  this  depart- 
ment. The  object  of  the  scraping  is  the  removal  of  the  mold  seam  and  other  unavoidable 
defects.  Most  of  the  dust  exposure,  however,  results  from  the  scattered  material  which 
dries  and  .Is  subsequently  blown  about.  How  far  this  employment  is  as  a  matter  of  fact 
really  health-injurious,  and  a  predisposing  cause  to  respiratory  diseases,  whether  pul- 
monary or  otherwise,  has  not  been  ascertained. 
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TAntE  87.-PR0P0nTI0NATE  MORTALITY  OF  PLASTEUFRS  ttpaw  t.t^.t  r 
LOOS  RESPIRATORY  BISEASE8,  UNITBB  BTATEs'SSL^fo"^ rE^Vr^ 


Caused  death. 

~  ' —  . 

Deaths  from  nonlul)(>r- 
culous  respiratory  dis- 
eases. 

Number. 

Per  cent 
ol  deatlis 
from  all 
causes. 

Asthma  

3 
11 
79 
U 

0.3 
1.1 
8.1 
1.1 

Total  

104 

10.0 

The  proportion  of  deaths  from  pulmonary  tuberculosis  in  this 
occupation  is  fairly  high,  but  not  distinctly  excessive,  excepting  at 
ages  35  to  44,  when  the  proportion  is  34.5  per  cent  for  plasterers, 
against  24  per  cent  for  all  occupied  males,  according  to  data  derived 
from  the  same  official  sources.  Aside  from  the  mortality  from  pul- 
monary tuberculosis,  the  mortality  from  nontuberculous  respiratory 
diseases  was  also  about  normal,  having  been  10.6  per  cent  for  plas- 
terers, against  10  per  cent  for  all  occupations,  the  slightly  higher 
proportionate  mortality  from  nontuberculous  respiratory  diseases- 
being  chiefly  attributable  to  bronchitis;  but  the  numbers  imder  con- 
sideration are  hardly  sufficient  for  entirely  definite  conclusions. 

MORTALITY  OF  PLASTERERS— IWDTISTRIAL  INSTIRANCE  EXPERIENCE. 

In  this  connection  the  statistics  of  the  Prudential  Insurance  Co. 
are  of  additional  interest  and  value,  in  that  they  include  1,371  deaths 
from  all  causes,  of  which  300,  or  21.9  per  cent,  were  from  pulmonary 
tuberculosis. 

Table  88.— PROPORTIONATE  MORTALITY  FROM  PULMONARY  TUBERCULOSIS  AMONa 
PLASTERERS,  INDUSTRIAL  EXPERIENCE  OF  PRUDENTIAL  CO.,  1897  TO  1914  COM- 
PARED WITH  THAT  OF  ALL  MALES  IN  UNITED  STATES  REGISTRATION  AREA  1800 
TO  1913,  BY  AGE  GROUPS. 


Age  at  death. 

Deatlis  ot  plasterers, 
1897  to  1914,  from— 

Per  cent  of  death.'  from 
pulmonary  tubercu- 
losis among — 

All  causes. 

Pulmonary 
tubercu- 
losis. 

Plasterers. 

Males  in 
reiiistrntion 
area, 1900 
to  1913. 

58 
103 
225 
281 
330 
314 

20 
71 
91 
66 
39 
13 

34.5 
43.6 
40.4 
23.5 
11.8 
4.1 

27.0 
30.5 
TS.-l 
14.7 
7.9 
2.G 

1,371 

300 

21.9 

13.9 

OCCUPATIONS  WITH  EXPOSUBE  TO  MINERAL  DUST.  227 

According  to  Table  88  the  proportionate  mortality  from  pulmo- 
nary tuberculosis  is  excessive  among  plasterers  at  every  divisional 
period  of  life,  but  particularly  so  at  ages  25  to  34,  when  out  of  163 
deaths  from  all  causes,  71,  or  43.G  per  cent  are  from  pulmonary 
tuberculosis,  against  30.5  per  cent  in  the  male  mortality  of  the  regis- 
tration area.  How  far  this  excess  in  the  mortality  from  pulmonary 
tuberculosis  is  the  direct  result  of  dust  inhalation  or  due  to  contrib- 
utory social  and  economic  causes  can  not  be  stated  at  the  present 
tiine.  Nor  is  it  possible  accurately  to  differentiate  plasterers  from 
men  employed  in  the  manufacture  of  plaster  of  Paris  and  related  oc- 
cupations, but  it  may  be  said  in  conclusion  that  such  investigations 
as  have  been  made  of  existing  conditions  at  plaster  v?orks  prove  that 
there  is  abundant  room  for  material  improvement,  and  that  in  most 
of  the  plants  only  the  crudest  and  most  unsatisfactory  appliances  are 
employed  for  the  prevention  of  dust  and  its  inhalation  by  the  men 
employed. 

In  this  connection  a  brief  reference  may  be  made  to  an  excep- 
tionally valuable  tabulation  of  industries  with  exposure  to  inorganic 
dusts  in  relation  to  the  mortality  from  pulmonary  tuberculosis  and 
the  presence  of  free  silica  in  the  dust,  in  the  annual  report  of  the  chief 
inspector  of  factories  and  workshops  of  Great  Britain,  for  1912 
(p.  216).  As  regards  plaster  of  Paris,  it  is  said  that  the  comx30sition 
of  the  dust  is  chiefly  that  of  calcium  sulphate  and  that  free  silica  is 
not  present;  also  that  the  mortality  from  pulmonary  tuberculosis  is 
not  above  the  normal.  A  similar  reference  is  made  to  cement,  as 
regards  the  composition  of  which  it  is  said  that  the  dust  consists  of 
silicates  of  magnesium,  calcium,  and  aluminum ;  that  the  percentage 
of  free  silica  is  less  than  1  per  cent  (as  compared,  for  illustration, 
with  30  per  cent  in  granite  dust  and  75  per  cent  in  quartz  dust  of 
the  tin  mines  of  Cornwall)  ;  and,  finally,  that  the  mortality  from 
pulmonary  tuberculosis  is  "  not  above  normal."  Attention  is  directed 
to  the  fact  that  the  connection  between  silica  dust  and  phthisis  is 
now  well  established,  and  that  it  has  led  to  the  adoption  of  preventive 
measures  to  suppress  this  dust  when  generated  in  the  process  of 
sand-blasting  glass  for  engraving  purposes  and  in  the  production  of 
finely  powdered  flint  and  quartz.  Free  silica,  however,  as  brought 
out  in  this  investigation,  is  not  present  in  the  dust  of  plaster  of 
Paris  which  on  that  account  chiefly  is  relatively  noninjurious  as  re- 
gards predisposition  to  pulmonary  tuberculosis.  The  most  recent  ob- 
servations, in  Kober  and  Hanson's  Diseases  of  Occupation  and  Voca- 
tional Hygiene,  regarding  plasterers,  are  regrettably  inadequate  and 
inconclusive. 

CEMENT  WORKERS. 
The  health-injurious  conditions  of  cement-making  processes  are 
quite  well  understood,  being  not  only  the  dust,  but  also  the  noxious 
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vapors  which  arise  through  the  process  of  burning.  The  vapors 
are  probably  more  a  matter  of  discomfort  than  injurious  but  the 
subject  attracted  sufficient  attention  to  suggest  an  investigation  bv  the 
Koyal  Commission  on  Noxious  Vapors  in  1878.i  As  a  result  of  the 
vapors  and  the  dust  generated  during  tlie  processes,  cement  works 
as  a  rule,  are  now  located  outside  of  large  cities. 

GAS,  FUME,  AND  DUST  EXPOSURE  IN  CEMENT-MAKING  PROCESSES. 

The  health  conditions  in  American  cement  works  have  never  been 
fully  investigated,  but  it  appears  to  be  the  consensus  of  opinion  that 
the  effects  are  not  as  serious  as  assumed  upon  the  facts  of  a  casual  in- 
spection.'' Fatal  accidents  have  occurred  as  the  result  of  asphyxiation 
by  carbon-monoxide  gas,  but  such  cases  are  very  rare.  Cases  of 
gassing,  so  called,  which  do  not  terminate  fatally,  are  said  to  be  com- 
paratively common.  Arlidge  considered  the  employment  of  cement 
making  at  some  length,  pointing  out  that  the  worlanen  are  exposed  to 
dust  m  an  intense  form,  but  experience  would  seem  to  prove  that  the 
effect  on  health  is  not  so  injurious  as  expected.  He  states  that  the  raw 
materials  of  cement  are  clay  with  flint  and  lime,  and  he  briefly  de- 
scribes the  process  of  manufacture  as  follows : 

After  the  materials  have  been  well  mixed  and  gi-ound  together  in 
a  sort  of  mortar  mill  to  the  consistency  of  liquid  mud,  the  next  busi- 
ness is  to  drive  off  the  water  by  heat,  and  then  to  subject  the  dried 
substance  in  tins  to  a  still  higher  temperature.  Later  all  the  cement 
is  withdrawn  and  then  ground  between  rollers  to  the  requisite  fine- 
ness. The  primary  mixing  and  grinding,  being  done  with  a  free  sup- 
ply of  water,  exhibits  no  insanitary  conditions.  In  working  the  kilns 
the  workmen  suffer  from  great  heat  and  dust,  but  the  most  continu- 
ous dusty  work  is  in  the  mill,  the  air  of  which  is  clouded  with  cement. 
Inquiry  among  thc  workmen  elicited  the  fact  that  after  a  while  they 
become  short  of  breath  and  suffer  cough,  though  not  in  a  high  degree, 
and  that  on  arising  in  the  morning  they  had  to  clear  their  chests  by 
exjDectorating  viscid  mucus  containing  cement  dust. 

QUANTITATIVE  EXTENT  OF  ATMOSPHERIC  POLLUTION. 

The  amount  of  dust  generated  in  cement-making  processes  is  enor- 
mous. The  workmen  take  practically  no  precaution  to  avoid  this 
dust,  and  considerable  quantities  are  of  necessity  inhaled.  It  is 
very  rare  to  find  employees  who  use  a  respirator  or  even  a  piece  of 

'  Report  of  the  Roynl  Commission  on  Noxious  Vapours,  London,  1878.  Minutes  of 
Evidence  taken  before  tlie  Itoyal  Commission  on  Noxious  Vapours,  London,  1878. 

-This  conclusion  Is  modiflod  by  the  investigations  of  Dr.  Tucker,  of  Uivorsidc,  Cal. 
(see  pp.  233  to  237).  The  investigations  o£  Dr.  Tucker  are  a  notable  contribution  to 
the  subject  of  cement  dust  in  Its  relation  to  health,  but  thoy  can  not  be  considered 
entirely  conclusive,  In  that  the. statistical  data — either  that  secured  by  him  from  local 
sources  or  that  derived  from  insurance  experience— are  not  sufficiently  represcntntive 
of  the  American  cement  Industry  with  a  due  regard  to  local  variations  in  conditions 
Injurious  to  healtli. 
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ordinary  cloth  to  provide  some  protection  against  the  health-inju- 
rious conditions  which  surround  them.  The  worst  conditions  are 
probably  in  the  sacking  or  packing  department,  where  such  pre- 
cautions are  occasionally  adopted.  Every  department,  however,  is 
filled  with  dust,  and  the  avoidance  of  its  inhalation  by  the  majority 
of  employees  is  under  present  methods  practically  impossible.  The 
disease  problem  is  complicated  by  a  high  degree  of  temperature  in 
some  of  the  departments,  in  particular  at  the  kilns.  While  many 
descriptive  accounts  of  the  industry  have  been  published,  the  hygiene 
of  the  occupation  has  been  generally  ignored.  Tracy  refers  to  it 
very  briefly,  holding  that  "  the  workmen  who  make  Portland  cement 
are  greatly  troubled  by  the  dust  caused  by  shoveling  the  mass  into 
sacks  after  it  has  been  burned  and  ground.  They  have  a  persistent 
cough,  and  expectorate  little  lumps  of  cement.  They  find  it  impos- 
sible to  continue  this  part  of  their  labor  day  after  day,  and  are 
obliged  to  take  intervals  of  rest." 

PEOCESSES  OF  MANUFACTURE. 

Parry,  in  his  Risks  and  Dangers  of  Various  Occupations,  refers  to 
cement  workers  as  follows : 

Those  engaged  in  the  manufacture  and  use  of  Portland  cement  are 
very  liable  to  get  the  dust  into  their  lungs.  Portland  cement  is 
made  from  some  substance  containing  carbonate  of  lime,  such  as 
white  chalk,  existing  in  such  immense  quantities  in  this  country,  and 
some  material  containing  silica  and  alumina,  such  as  a  selected  clay 
or  alluvial  mud.  These  are  ground  together  with  water  to  a  muddy 
consistency,  which  is  then  dried  by  heating  in  chambers.  This  being 
a  wet  process,  no  dust  is  raised,  but  during  the  next  stage,  the  digging 
out  of  the  cement,  a  great  deal  of  dust  is  created.  The  material 
raised  is  then  calcinated,  ground  between  rollers,  and  finally  packed 
in  bags.  In  the  last  two  operations,  the  grinding  and  x^acking,  much 
dust  is  also  scattered.  The  particles  are  of  a  sharp,  irritating  char- 
acter, and  therefore  dangerous. 

In  Oliver's  Dangerous  Trades  the  manufacture  of  cement  from 
a  hygienic  point  of  view  is  briefly  discussed  and  illustrated  by  a 
microphotograph  of  cement  dust  by  Migerka.  Oliver's  description 
is  as  follows: 

Under  the  microscope  are  seen  a  few  sharp-edged  little  plates  and 
amorphous  masses  like  small  clumps.  The  particles  are  not  of  them- 
selves so  dangerous  as  might  at  first  sight  appear.  Although  cement 
workers  suffer  from  pulmonary  disease,  thev  do  not  do  so  to  the  great 
extent  that  might  be  expected.  Probably  the  harmful  effects  are 
largely  due  to  the  hygroscopic  character  of  the  particles  and  their 
alkaline  reaction. 

MEDICAL  OBSERVATIONS  ON  CEMENT  DUST. 

The  cement  industry  has  also  been  reported  upon  by  Hayhurst 
with  special  reference  to  conditions  in  Ohio,  including,  however,  only 
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two  plants,  employing  a  total  of  98  men.  It  is  stated  that  tlie  work 
was  ±ound  to  be  very  dusty  and  dirty  and  that  the  quarters  in  one 
place  were  seldom  cleaned.  It  is,  of  course,  a  foregone  conclusion 
that  it  IS  practically  impossible  to  keep  a  cement  plant  in  a  thor- 
oughly clean  condition  while  in  active  operation,  since  the  p'-oduct 
itself  IS  the  dust  which  pei-meates  practically  every  part  and  'jor 
tion  of  the  plant.  According  to  Hayhurst,  the  dust  is  compo'.ocl  of 
"cement,  lime,  silica,  and  powdered  coal,"  and  thus  far  practically 
no  method  has  been  evolved  for  the  control  of  the  dust  menace  Ileu't 
was  found  to  be  intense  for  some  of  the  workers  and  there  was  prac- 
tically no  protection  adopted  against  it.  This,  of  course,  applies  to 
the  calcining  furnaces,  which  do  not  essentially  differ  from  converting 
furnaces  generally.  The  medical  observations  are  to  the  eifect  that 
there  was  great  opportunity  for  contracting  communicable  diseases 
because  of  promiscuous  spitting,  absence  of  cuspidors,  and  the  dust 
flying  about.  It  was  also  noted  that  the  cement  dust  tended  to  cake 
in  the  nose  and  that  same  was  more  or  less  contaminated  by  the  dust 
of  pulverized  coal,  which  of  course  would  probably  not  be  a  condition 
common  to  cement  plants  generally.  The  observations  can  not  be 
considered  conclusive  in  view  of  the  very  limited  range  of  the 
inquiry. 

On  account  of  the  truly  enormous  extent  of  the  development  of  the 
cement  industry  during  recent  years,  general  conclusions  should 
be  accepted  with  extreme  caution.  Descriptive  accounts  of  plant 
conditions  vary  widely,  and  for  a  thorough  understanding  of  the  con- 
ditions inimical  to  health  a  much  more  extended  investigation  is 
required  than  has  thus  far  been  made  In  the  special  account  of  the 
cement  industry  of  the  State  of  Kansas,  prepared  in  connection  with 
the  St.  Louis  Exposition,  1904,  occurs  a  concise  statement  of  the  lola 
Portland  cement  plant,  which  sets  forth  the  general  processes  and 
conditions  with  admirable  "brevity,  as  follows: 

The  materials  used  in  the  manufacture  of  the  cement  are  a  very 
pure  limestone  nearly  free  from  magnesia,  a  clay  with  about  75  per 
cent  of  alumina,  and  silica.  One  thousand  tons  of  rock  are  used 
every  24  hours.  These  substances  are  mixed  in  the  proper  propor- 
tion and  then  ground  in  a  large  rock  crusher,  which  takes  blocks  as 
large  as  a  man's  hand  and  has  a  capacity  of  15  tons  per  hour.  The 
gravel  from  these  crushers  then  passes  into  a  dryer  heated  by  natu- 
ral gas,  where  it  loses  6  per  cent  of  water,  or  60  tons  a  day  passing 
off  as  steam.  Next  the  gravel  is  ground  in  21  Griffin  mills,  which 
grind, 2  tons  an  hour,  or  48  tons  per  day,  to  a  fine  flour  which  will 
pass  through  a  100-mesh  sieve  of  10,000  holes  to  the  square  inch. 
This  flour  is  then  conveyed  to  the  15  agitators,  large  cylinders  hold- 
ing 90  cubic  yards  each,  and  it  is  thoroughly  mixed  in  water  by 
revolving  propellers. 

When  the  material  is  thoroughly  mixed  to  the  satisfaction  of  the 
chemist  it  is  carried  into  21  rotary  kibis.   These  are  cylinders  lined 
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with  fire  brick  and  are  6  feet  in  diameter.  They  are  in  constant 
rotation  and  inclined  downward  slightly  toward  the  gas-heated  end, 
where  the  temperature  reaches  'over  3,000°  Fahrenheit  Each  kiln 
has  a  capacity  of  160  barrels  in  24  hours.  The  mixed  flour  mate- 
rials pass  out  of  the  kiln  in  the  form  of  a  hard  clinker,  which  is 
carried  by  eleTators  over  into  the  cooling  room.  When  cooled,  the 
clinker  is  placed  in  a  second  set  of  Griffin  mills,  21  in  number.  Each 
one  of  these  grinds  9  barrels  (or  3,420  pounds)  in  an  hour  to  a  fine 
fiour.  The  finished  cement  now  passes  over  into  the  storage  room, 
where  it  is  run  into  barrels  or  sacks. 

COMPARATIVE  DUST  HAZARDS  IN  THE  DRY  AND  WET  PROCESSES. 

The  manufacturing  processes  have  also  been  described  by  Mr.  J ohn 
Calder,  chief  inspector  of  special  risks  for  the  Canadian  Fire  Under- 
writers' Association,  who  points  out  at  the  outset  that  there  are  two 
methods,  generally  known  as  the  dry  and  the  wet  system,  which  natu- 
rally involve  processes  and  conditions  quite  varying  in  their  effects 
on  health  and  longevity.  The  dust  danger  in  the  dry  process  is,  of 
course,  most  serious,  particularly  in  connection  with  the  crushing, 
mixing,  and  grinding  briefly  described  as  follows : 

The  limestone  being  received  at  the  mill  passes  through  a  jaw 
crusher-  It  then  goes  through  rolls  for  a  further  reduction  and  is 
elevated  to  storage  bins.  From  the  storage  bins  the  rock  goes  to  the 
rock  driers;  these  usually  consist  of  metal  cylinders  from  40  to  60 
feet  long  and  5  to  6  feet  in  diameter,  with  flanges  inside  and  placed 
horizontally  with  a  slight  inclination  and  revolving  on  roller  bear- 
ings. These  driers  are  usually  heated  by  a  coal  furnace  or  by  waste 
gases  from  the  rotary  kilns.  The  shale  or  clay  is  treated  in  a  similar 
manner,  the  whole  going  to  the  raw-stock  bins.  From  these  the  two 
materials  are  drawn  and  mixed,  usually  by  automatic  mechanical 
mixers  taking  in  the  proper  proportions  required  from  an  Tinalysis 
of  the  materials.  The  further  reduction  of  the  mixture  is  done  by 
two  gi'indings,  the  first  usually  in  the  Ball  Griffen  or  "  Kominuter  " 
mills  and  the  latter  in  the  tube  mill.  The  stock  is  then  conveyed  to 
the  raw-stock  bins  ready  for  burning. 

W.  Gilman  Thompson  has  described  the  dust  exposure  in  cement 
manufacture,  with  special  reference  to  American  conditions,  observ- 
ing in  part  that — 

^  In  the  crushing  and  drying  rooms  where  the  limestone  is  first 
treated,  and  in  barreling  or  bagging,  the  workmen  are  exposed  to 
risk  of  bronchial  and  pulmonary  irritation  as  well  as  to  irritation 
of  the  skin  and  conjunctivae.  In  the  better  class  of  mills  the  cru.sh- 
mg  and  grinding  machinery  is  inclosed  and  connected  with  aspirat- 
ing ducts  or  hoods  through  which  the  dust  is  drawn  to  settling  rooms 
where  it  is  filtered  or  precipitated  with  water.  The  packing  in  sacks 
for  transportation  is  sometimes  also  done  by  machinery.  The  work- 
men frequently  further  protect  themselves  by  binding  thin  cloths 
oyer  the  nose  and  mouth  or  by  wearing  respirators.  They  often  com- 
plete the  filling  of  the  sacks  by  adding  a  few  handfuls  of  cement  to 
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hZ.  r  ^e'gl^t  thereby  scattenng  much  dust  and  irritating 
vnL  .  •  ,^,^^=^"1"^  ""^'^  ^^'^  chnkers  from  the  ovens  in  which  the 
raw  material  has  been  roasted  subjects  the  workmen  to  dry  heat  2 
well  as  coarse  dust. 

Eegardless  of  even  the  most  satisfactory  precautions  a  consider- 
able amount  of  dust  exposure  in  cement  plants  is  practically  unavoid- 
able. In  plants  m  which  insufficient  attention  is  paid  to  dust  pre- 
vention the  quantity  of  dust  exposure  is  enormous.  As  observed  by 
W.  Gilman  Thompson  in  this  connection: 

Upon  the  whole,  in  proportion  to  the  quantity  of  dust  inhaled 
cement  dust,  like  coal  dust,  produces  less  damage  to  the  respiratory 
system  than  might  be  supposed-less  than  the  harder,  sharper  flmfc 
or  glass  dust,  although  chronic  bronchitis,  asthma,  and  pneumo- 
coniosis may  result  from  it.  It  causes  considerable  itchin^^  in  the 
nose,  to  relieve  which  the  workmen  put  their  dusty  fingers  into  the 
nose  and  scratch  the  septum.  This  only  increases  the  trouble,  and  in 
some  cases  ulceration  with  perforation  of  the  septum  occurs  as  in 
chromic-acid  poisoning.  Workmen  with  sensitive  skins  sometimes 
scratch  the  dusty  skm  so  that  ulcers  form  which  are  so  slow  in  heal- 
ing that  they  may  be  compelled  to  change  their  work.  The  cement 
dust  mixes  with  the  perspiration  of  the  skin  and  gives  rise  to  a  gen- 
eral pruritus  which  the  workmen  call  "  cement  itch." 


SPECIFIC  OCCrPATIONAL  DISEASES. 


Cement  makers'  itch  is  a  new  disease,  apparently  neither  para- 
sitic nor  contagious,  but  produced  by  the  chemical  or  mechanical 
action  of  the  cement  upon  the  skin.  According  to  a  brief  discussion 
in  the  Medical  Times  (October,  1909)  — 

Some  physicians  have  attributed  the  corrosive  action  to  calcimn 
carbonate  and  to  sulphuric  acid.  Fresh  cement,  however,  does  not 
contain  calcium  carbonate;  and  it  is  questioned  whether  slacked  lime 
or  even  partly  slacked  lime  will  produce  this  effect,  for  masons  work- 
ing with  lime  mortar  are  seldom  if  ever  attacked  with  cement 
makers'  itch.  The  quantity  of  sulphuric  acid  in  cement  is  very  small. 
Possibly  the  effect  may  be  explained  by  mechanicnl  friction  between 
the  skin  and  very  fine  but  hard  particles  of  cement.  Briquette 
makers,  observes  Scientific  American,  are  subject  to  a  similar  but  less 
serious  annoyance.  Cement  makers'  itch  and  ordinary  itch  have  one 
sympton  in  common — intense  itching,  especially  at  night.  The  itch- 
ing appears  to  be  increased  by  the  heat  of  the  "bed,  and  is  also  more 
annoying  in  summer  than  in  winter.  Scratching  may  produce  in- 
fected wounds  and  swelling.  Cement  makers'  itch  is  an  occupational 
disease;  true  itch  is  seldom  such.  The  latter  can  be  cured  compara- 
tively easy;  but  not  so  cement  makers'  itch,  w-hich  is  likely  to  be 
followed  by  eczema  and  other  complications.  The  managers  of 
cement  works  should  always  require  their  workmen  to  wear  cotton 
gloves  and  garments  tightly  fastened  at  the  neck  and  at  the  wrists. 
Cement  workers  on  arches  or  ceilings  should  wear  masks.  Both 
gloves  and  masks  should  frequently  be  washed. 
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The  reference  is  of  some  importance  in  connection  with  the  still 
debatable  question  as  to  whether  cement  dust  is  or  is  not,  at  least  in 
rare  industrial  cases,  really  seriously  injurious  to  health. 

EFFORXS  AT  RESTRICTIVE  LEGISLATION. 

Under  date  of  January  14,  1913,  a  bill  was  introduced  into  the 
senate  of  the  State  of  California  providing  for  the  protection  of  the 
health  of  persons  employed  in  the  manufacture,  packing,  or  handling 
of  Portland  cement,  as  follows:. 

The  people  of  the  State  of  California  do  enact : 

Section  1.  In  any  factory  or  other  place  in  the  State,  where  Portland  cement 
is  manufactured,  packed,  or  handled  provision  shall  be  made  for  preventing  the 
escape  of  cement  dust  into  the  atmosphere  of  any  room  or  compartment  where 
people  are  employed. 

Sec.  2.  The  packing  of  Portland  cement  shall  be  carried  on  in  compartments 
which  shall  be  separated  by  dust-proof  walls,  floors,  and  partitions  from  all 
other  parts  of  the  factory  or  establishment  where  people  are  employed;  and 
all  conveyors  and  elevators  used  for  the  conveyance  of  Portland  cement  shall 
be  inclosed  in  metal  or  some  other  dust-proof  material. 

Sec.  3.  All  Portland  cement  manufactured  in  the  State,  or  imported  from 
any  other  State  or  foreign  country  shall  be  packed  in  dust-proof  containers,  and 
the  commissioner  of  the  bureau  of  labor  statistics  shall  have  the  power  to  issue 
orders  to  prevent  the  loading  or  unloading  of  any  Portland  cement  in  or  for 
any  vessel  in  any  port  in  the  State  of  California  or  in  or  for  any  freight  cars, 
or  any  railroad  or  railway  in  the  State  of  California  if  such  Portland  cement  is 
not  packed  in  a  dust-proof  container ;  and  any  person,  tirm,  or  corporation  who 
shall  disobey  such  order  shall  be  guilty  of  a  misdemeanor. 

Sec.  4.  All  contracts  entered  into  by  this  State  or  any  political  subdivision 
thereof,  for  the  purchase  of  Portland  cement  or  other  like  commodity  or  for  the 
construction  of  public  work  which  requires  the  use  of  Portland  cement,  shall 
contain  a  proviso  that  all  cement  to  bo  furnished  in  the  construction  of  such 
public  work  shall  be  packed  in  dust-proof  containers. 

Sec.  5.  Any  person,  firm,  or  corporation  who  shall  violate  or  fail  to  comply 
with  the  provisions  of  this  act  shall  be  guilty  of  a  misdemeanor  and  shall,  upon 
conviction  thereof,  be  punished  by  a  fine  of  not  less  than  $50  or  more  than 
.$200,  or  by  imprisonment  for  not  more  than  60  days,  or  by  both  such  fine  and 
imprisonment. 

Sec.  6.  Tlie  commissioner  of  the  bureau  of  labor  statistics  shall  enforce  the 
provisions  of  this  act. 

EXPERIMENTAL  MEDICAL  RESEARCH. 

The  bill  has  been  included  in  its  entirety  as  an  illustration  of  con- 
templated legislation  intended  to  correct  an  evil  of  a  more  or  less 
debatable  degree  of  seriousness  by  means  practically  equivalent  to 
the  destruction  of  the  industry  concerned.  The  contemplated  bill  in 
California  led  to  perhaps  the  most  thorough  investigation  of  the 
health  conditions  in  a  dangerous  industry  ever  made  in  the  United 
States.  The  passage  of  the  bill  would  have  involved  such  serious 
financial  considerations  to  the  cement  manufacture  of  California  that 
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all  the  available  infornuitiori  on  the  subject  was  brought  together  at 
the  hearing  held  for  the  purpose,  subsequently  amplified  by  animal  ex- 
perimentation, etc.,  under  the  direction  of  Dr.  George  E.  Tucker,  in 
behalf  of  the  Riverside  Cement  Co.^  A  brief  was  presented  by  Dr. 
Tucker,  which  includes  a  revieAv  of  the  literature  on  the  subject, 
the  results  of  the  original  investigation,  including  hospital  records^ 
anthropometric  data,  physical  examination  of  employees,  with  ref- 
erence to  time  employed  and  dust  exposure,  etc.  The  investigation 
Avas  extended  to  include  an  original  inquiry  into  the  records  of  Cali- 
fornia public  hospitals  and  other  public  institutions  for  the  purpose 
of  ascertaining  whether  an  undue  number  of  patients  were  being 
treated  on  account  of  tuberculosis  possibly  contracted  in  the  cement 
industry,  but  the  evidence  was  quite  negative.  The  evidence  of  Dr. 
Tucker  was  subsequently  presented  in  the  form  of  a  brief  discussion 
on  the  "Physical  examination  of  employees  engaged  in  the  manu- 
facture of  Portland  cement,"  read  before  the  American  Public  Health 
Association  in  1914.  Dr.  Tucker  presented  a  typical  analysis  of 
the  raw  mix  or  crude  material  which  enters  into  the  composition  of 
cement,  as  follows:  "Silica,  15.18  per  cent;  iron  alumina  oxide,  5.06 
per  cent;  calcium  carbonate,  76.34  per  cent;  magnesium  carbonate, 
2.90  per  cent;  undetermined,  0.62  per  cent."  In  contrast  to  the  fore- 
going, the  finished  cement  shows  .the  following  analysis :  "  Silica, 
22.98  per  cent;  iron  alumina  oxide,  8.80  per  cent;  lime,  63.10  per 
cent;  magnesium  oxide,  2.42  per  cent;  sulphuric  anhydride,  1.42  per 
cent;  loss  on  ignition,  0.52  per  cent;  undetermined,  0.69  per  cent." 
The  diffei-ence  in  the  silica  content  is  of  considerable  practical  im- 
portance, as  well  as  the  very  high  proportion  of  lime,  which,  of 
course,  is  readily  soluble.  Tucker  quotes  Kelimann,  of  Wurzburg, 
to  the  effect  that  investigations  have  demonstrated  that  "most  in- 
spired dust  finds  its  way  into  the  stomach  and  not  into  the  lungs ;  and 
most  of  the  dust  which  enters  the  upper  respiratory  tract  is  caught 
by  the  moist  mucous  membranes  of  the  nose  and  throat  and  the  dust- 
laden  secretion  is  then  swallowed."    It  is  further  stated  that — 

In  the  case  of  insoluble  particles  the  gastrointestinal  path  may 
furnish  a  most  satisfactory  channel  for  the  consequent  elimination  of 
the  dust  from  the  body,  but  soluble  dust  finds  a  peculiarly  favorable 

1  According  to  a  report  made  to  the  State  Department  by  Consul  General  John  P. 
Bra.v,  of  Sydney,  New  South  Wales,  a  labor  controversy  has  developed  between  the  local 
comcnt  manufacturers  and  the  wharf  laborers  at  Sydney  over  the  handling  of  cement  in 
Imirs,  the  dust  from  which,  it  was  claimed  by  the  laborers,  was  injurious  to  lioalth.  On 
recount  of  a  virtual  refusal  to  handle  bagged  cement  In  a  form  involving  considerable 
r.iist  exposure  it  is  stated  that  the  local  cement  company,  with  an  approximate  output  of 
.■;o.Oi)0  bags  per  week,  made  a  trial  shipment  of  cement  in  bags  lined  with  paper,  but  It 
was  found  that  the  cost  of  such  bags  was  practically  prohibitive,  and  that  efforts  would 
be  made  to  have  the  bags  produced  by  machinery  at  a  material  reduction  in  cost.  No 
pvidnnco  is  available  as  regards  the  success  or  failure  of  this  experiment  or  whether  a 
continued  refusal  to  handle  cement  in  ordinary  bags  has  led  to  further  labor  dirtlcultlcs. 
It  Is  pointed  out,  however,  that  since  paper  bags  are  produced  whicli  are  impervious  to 
coal  dust  it  should  not  be  impossible  to  produce  bags  imnervlous  to  cement  dust. 
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chance  for  absorption  along  the  same  route,  and  the  opportunity  for 
chronic  intoxications  is  thus  easily  estabhshecl.  In  any  event,  the 
lungs  escape  the  major  part  of  the  initial  irritation. 

CHEMICAL  ASPECTS  OF  CEMENT  DUST  IN  RELATION  TO  DISEASE. 

The  application  of  this  conclusion  to  the  cement-dust  problem  is  of 
exceptional  practical  importance.  It  is  pointed  out  by  Dr.  Tucker 
that  it  would  appear  that,  since  the  principal  ingredient  of  cement  is 
lime  in  the  form  of  calcium  oxide,  undoubtedly  this  material  is  dis- 
solved in  the  stomach  and  converted  into  lime  water,  which  must  be 
considered  to  be  without  injurious  effects,  since  the  hydrochloric  acid 
of  the  stomach  woidd  undoubtedly  be  able  to  convert  the  oxide  into 
the  chloride,  and  that  this  material  can  be  ingested  in  large  quanti- 
ties over  long  periods  of  time  without  ill  effects.  Laboratory  tests 
show,  according  to  Tucker — 

That  99.7  per  cent  of  five-tenths  of  a  gram  of  cement  is  soluble  in 
500  c.  c.  of  a  one-tenth  per  cent  solution  of  hydrochloric  acid,  and  99.7 
per  cent  of  five-tenths  gTam  of  cement  is  soluble  in  250  c.  c.  of  a  two- 
tenths  per  cent  solution.  The  average  per  cent  of  hydrochloric  acid 
varies  from  one-t«nth  to  two-tenths  per  cent  in  the  gastric  juices  of 
the  normal  stomach.  Similar  exiDeriments  conducted  in  the  labora- 
tory, using  the  so-called  treater  dust,  or  dust  which  escapes  from  the 
stacks  of  the  kilns  heated  to  800°  C,  showed  that  81.44  per  cent  of 
five-tenths  of  a  gram  was  soluble  in  100  c.  c.  of  a  one-tenth  per  cent 
solution  of  hydrochloric  acid.  This  solution  became  neutral  when 
reaction  was  complete. 

MECHANICAL  ASPECTS  OF  CEMENT  DITST  IN  RELATION  TO  DISEASE. 

These  conclusions  are  important  not  only  to  the  cement  industry 
but  to  many  similar  emploj^ments  involving  a  continuous  and  con- 
siderable inhalation  of  mineral  dust.  There  have  been  no  other  ex- 
tended studies  of  this  aspect  of  the  dust  problem,  although  the  results 
would  be  of  much  practical  value  to  the  industries  concerned.  Ap- 
parently strictly  scientific  and  impartial  investigations  in  California 
public  institutions,  as  well  as  among  the  employees  of  the  Kiverside 
Cement  Co.,  show  a  remarkable  rarity  of  pulmonary  tuberculosis. 
The  results  of  the  investigation  are  summarized  in  the  statement  that 
"  the  membrane  of  the  nose  seems  to  exercise  its  complete  function 
and  eliminate  the  dust  from  the  inhaled  air."  Since  the  cement  dust 
is  practically  sterile  and  chemically  nonirritating  there  is  very  little 
inflammation  caused  by  its  presence  in  the  nose.  The  results  of  the 
physical  examinations  of  employees  were  subsequently  confirmed  by 
animal  experimentation.  Out  of  95G  employees  physically  examined 
7.2  per  cent  were  found  to  be  in  bad  physical  condition,  while  the 
proportion  in  this  condition  among  544  applicants  for  employment 
was  7.7  per  cent.    Since  a  large  proportion  of  the  employees 


236      MORTALITY  FROM  RESPIRATORY  DISEASES  IK  DUSTY  TRADES. 

and  applicants  for  employment  were  Mexicans  and  Armenians  the 
nativity  factor  natnrally  complicates  the  results.  The  average  aee 
of  the  employees  was  31  years  8  months,  the  average  height  was 
0  teet  Gj.  inches,  and  the  average  weight  was  149|  pounds.  The  physi- 
cal condition  of  the  applicants  for  employment  in  these  respects  was 
much  the  same.^ 

PHYSIQUE  OF  CEMENT  WORKERS. 

In  further  explanation  of  the  physical  examinations  it  is  stated 
by  Tucker  that — 

It  should  be  understood  that  the  men  called  "employees"  were 
not  selected  risks  and  underwent  no  physical  examination  ^rior  to 
employment,  nevertheless  the  average  weight  of  employed  men  was 
tlie  same  as  the  average  weight  of  the  applicants  for  employment 
Ihe  avei-age  age  of  employees  in  the  packing  house  was  29  years  4 
months  23  days;  the  average  weight,  153*  pounds;  the  average 
height,  5  feet  6^  inches.  The  average  weight  of  men  employed  in 
the  packing  department  was  about  4  pounds  more  than  the  avera^^e 
weight  of  all  men  employed.  This  is  based  on  the  examination  of 
(S  men  who  had  been  employed  an  average  of  more  than  two  years. 
In  the  dusty  parts  of  the  mill  figures  show  an  average  age  of  31 
years  6  months;  average  weight,  162  pounds;  average  height,  5  feet 
6J  inches.  This  is  an  aA  erage  weight  of  13  pounds  more  than  general 
average,  and  is  based  upon  the  examination  of  106  men  employed  for 
more  than  an  average  of  two  years. 


1  The  only  trustworthy  information  regarding  the  physique  of  Mexican  laborers  in  tliis  country  is  made 
available  through  an  analysis  of  height  and  weight  of  1,112  applicants  for  industrial  insm-ance  with  the 
Prudential,  during  the  period  1908-1916.  Mosk  of  these  applicants  at  the  time  were  residents  of  southern 
California.  The  average  height  of  the  Mexicans  (sec  table  below)  was  66  in.,  against  68.5  in.,  in  accordance 
with  the  medico-actuarial  standard.  The  average  weight  was  146  lbs.  for  the  Mexicans,  in  comparison  with 
an  average  of  156  lbs.,  according  to  the  mcdico-actuaria!  standard.  The  adjusted  relative  weight  was  2.2 
lbs.  per  inch  of  height  for  the  Mexicans,  against  a  standard  of  2.3  lbs.  The  average  Mexican  is,  therefore 
2.5  in.  below  the  average  American  standard  of  height  and  10  lbs.  below  the  average  American  standard' 
of  weight.  From  such  investigations  as  have  been  made  regarding  the  mortaUty  of  Mexican  laborers  in 
this  country,  it  appears  that  the  frequency  of  pulmonary  tuberculosis  among  them  is  decidedly  common. 

Comparative  Anthropometry  of  Mexican  Males. 

[Applicants  for  industrial  insurance,  experience  of  the  Prudential,  1908-1916,  and  standard  American 
males  according  to  the  medico-actuarial  investigation.] 
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It  would  therefore  appear  that  the  employment  was  not  physically 
injurious  to  the  extent  of  a  loss  in  weight,  but  rather  to  the  con- 
trary, a  gain  resulted  among  the  men  exposed  in  the  most  dusty  parts 
of  the  mill. 

INFREaiTENCT  OE  PTJIMONARY  TUBERCULOSIS. 

Amon^r  all  the  employees  there  were  only  16  cases  of  suspected 
tuberculosis  and  but  two  of  these  had  worked  in  any  dusty  part  ot 
the  mill.  The  employment  of  these  two  covered  a  period  of  1  and 
10  days,  respectively;  but  others  had  worked  either  in  the  quarry  or 
yard  departments  in  which  there  could  be  no  substantial  exposure  to 
cement  dust,  and  the  average  length  of  employment  of  these  was 
four  and  one-half  months.  Among  the  applicants  seven  had  physical 
sio-ns  indicative  of  previous  tuberculosis,  so  that  even  among  the  16 
cases  previously  referred  to,  it  is  a  safe  assumption  that  a  fair  pro- 
portion at  least  had  contracted  the  disease  before  employment.  The 
results  of  the  investigation  are  summed  up  in  the  statement  that— 

In  conclusion,  as  a  result  of  an  investigation  of  the  dust  problem 
in  coniunction  with  the  manufacture  of  Portland  cement,  based  upon 
the  review  of  literature  on  the  subject,  the  examination  ot  9ob  em- 
ployees in  one  plant,  examinations  of  men  employed  in  the  dusty 
departments  of  four  other  mills,  the  medical  records  of  employees 
and  o-uinea  pig  experimentation,  there  appears  to  me  to  be  no  evi- 
dence of  injurious  effects  from  cement  dust  upon  employees  engaged 
in  its  manufacture.  The  reexamination  of  all  employees  and  the  con- 
tinuation of  the  records  will  give  us  information  of  more  value,  and 
annual  reports  of  the  results  of  the  work  at  the  Eiverside  Portland 
cement  plant  will  be  available^  to  any  one  interested  m  this  most 
important  phase  of  the  cement  industry. 

The  California  investigation  has  been  referred  to  at  length,  in 
view  of  its  exceptional  practical  importance.  It  is  one  of  the  most 
thoroughgoing  efforts  to  ascertain  precisely  and  conclusively  the  pos- 
sibly health-injurious  conditions  in  a  leading  American  industry. 
Whether  the  conclusions  are  accepted  or  not,  the  method  of  inquiry 
itself  is  deserving  of  special  recognition,  particularly  in  view  of  the 
fact  that  the  medical  and  statistical  research  was  amplified  by  animal 
experimentation. 

PROBLEMS  OE  DUST  CONTROL. 

In  the  case  of  the  cement  industry  the  problem  is  both  simple 
and  complex.  The  enormous  quantity  of  dust  which  is  itself  the 
product  of  the  industry  must  theoretically  be  assumed  to  be  in- 
jurious to  health  and  a  predisposing  cause  of  respiratory  and  possi- 
bly tuberculous  diseases.  Hirt,  in  the  early  seventies,^  presented  data 
according  to  which  the  proportionate  morbidity  from  phthisis  was 

*  Die  Staubinhalntions-Krankhellcn,  by  Dr.  Ludwig  Ilirt,  Breslau,  1871,  p.  30. 
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only  from  8  to  10  per  cent  among  cement  makers,  against  80  per 
cent  among  flint  workers,  and  70  per  cent  among  needle  polishers. 
The  industry  in  the  meantime,  however,  has  undergone  such  pro- 
found changes  that  these  earlier  observations  are  not  of  practical 
significance.  Koelsch,  in  a  more  recent  German  contribution  on 
mortality  in  relation  to  tuberculosis,^  refers  briefly  to  cement  dust 
as  injurious,  but  without  sufficient  statistical  evidence  to  sustain  his 
conclusions.  His  data,  derived  from  the  mortality  of  Bavaria  for 
the  3^ear  1898,  are  limited  to  four  deaths  of  cement  workers  out  of 
a  labor  force  of  1,267  exposed  to  risk.  The  resulting  mortality  rate  of 
3.16  per  1,000  compares  favorably  with  3.07  for  all  occupations,  but 
the  number  of  deaths  is  too  small  for  final  conclusions.  More  trust- 
worthy observations  are  brought'  forward  in  the  report  of  the  chief 
inspector  of  factories  and  workshops  of  the  United  Kingdom  for 
the  year  1911  (p.  183),  who  remarks  as  follows: 

Cement  making  has  for  years  been  regarded  as  one  of  the  specially 
dusty  trades  in  which  difficulty  has  been  experienced  in  confining  the 
dust  withm  reasonable  limits  during  the  processes  of  manufacture, 
grinding,  and  packing.  The  dust,  however,  has  been  held  by  some 
authorities  as  "not  so  damaging  to  health  as  might  have  been  ex- 
pected," though  by  others  it  is  considered  to  cause  "  slight  bronchial 
and  lung  troubles  as  well  as  catarrh  of  the  stomach  and  inflammation 
of  the  eyes." 

Modern  processes,  it  is  pointed  out,  have,  however,  had  a  tendency 
to  materially  reduce  the  quantity  of  dust  which  was  formerly  allowed 
to  escape  into  the  atmosphere.  On  the  basis  of  a  careful  inquiry 
among  friendly  societies  insuring  persons  employed  in  the  cement 
industry  the  conclusion  was  arrived  at  that — 

These  appear  to  show  that  the  trade  is  on  the  whole  a  healthy  one ; 
that  deaths  are  few;  that  absence  from  work  is  rare  and  generally 
due  to  influenza,  colds,  or  accidents ;  and  that  there  is  often  more 
invalidity  among  workers  in  nondusty  processes  than  in.  the  dusty 
occupations  of  kiln  drawing,  milling,  and  packing. 

ITOJriNJTJRIOUSlirESS  OF  XIME  DTTST. 

The  general  conclusion  was,  therefore,  advanced,  after  a  careful 
special  inquiry  into  actual  working  conditions,  that  "while  the  dust 
is  not  of  an  injurious  nature,  probably  owing  to  the  fact  that  free 
silica  is  present  in  very  small  quantities,  usually  less  than  1  per  cent, 
it  does  cause  irritation  and  trouble  in  some  cases,  and  if  not  injurious 
it  is  at  least  a  nuisance,  and  efforts  should  be  made  to  prevent  and 
reduce  the  escape  of  dust  wherever  practicable."  This  view  has  the 
indorsement  of  a  letter  in  the  British  Medical  Journal  for  May  7, 
1900,  in  which,  following  a  reference  to  the  general  conclusion  that 


'  Arbeit  und  Tuberkulose,  by  Dr.  nied.  KoeLsch,  published  in  ArcUiv  filr  Soziale 
Hygiene,  Vol,  VI,  pp.  29,  212,  276 ;  Leipzig,  1011. 
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all  dust  is  more  or  less  seriously  injurious  to  health,  it  is  said  that 
"  a  decided  exception  should  be  made  in  favor  of  lime  dust."  In  the 
writer's  personal  experience  "those  breathing  it  habitually  at  lime- 
kilns are  free  from  tuberculosis,  and  a  similar  observation  has  been 
made  in  France  and  Germany."  Furthermore,  it  is  said  that  "  hme 
dust  in  abundant  quantity,  either  by  acting  on  the  body  or  on  the 
tubercle  bacillus  outside  of  the  body,  is  antagonistic  to  tuberculosis." 
This  conclusion  would  seem  to  have  much  in  its  favor,  and,  while  not 
entirely  sustained  by  the  available  insurance  mortality  statistics,  the 
data  at  least  indicate  a  relatively  lower  incidence  of  pulmonary 
tuberculosis  than  is  common  to  the  obviously  more  hazardous  dusty 
trades. 

M0B,TA1ITT  OF  CEMENT  WORKERS— INDTJSTKIAL  INSURANCE  EXPERI- 
ENCE. 

Table  89  shows  the  industrial  mortality  experience  among  cement 
and  lime  workers  as  recorded  by  the  Prudential  Insurance  Co.  for 
1897  to  1914.  Of  222  cement  and  lime  workers  who  died  during  that 
period,  16,  or  20.7  per  cent,  died  from  pulmonary  tuberculosis. 

Tablk  89— proportionate  MORTALITY  FROM  PULMONARY  TUBERCULOSIS  AMONG 
CEMENT  AND  LIME  WORKERS,  INDUSTRIAL  EXPERIENCE  OF  PRUDENTIAL  CO., 
1S97  TO  1914,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  UNITED  STATES  REGISTRA- 
TION AREA,  1900  TO  1913,  BY  AGE  GROUPS. 


Ago  at  death. 

Deaths  of  cement  and 
lime  workers ,  1897  to 
1914,  from— 

Per  ccn  t  of  deaths  from 
pulmonary  tubercu- 
losis among — 

All  causes. 

Pulmonary 
tLiber- 
culosis. 

Cement  and 
Ume 
workers. 

Males  in 
registration 
area,  1900 
to  1913. 

18 
40 
48 
45 
49 
22 

2 

15 
12 
10 
6 
1 

11.1 
37.5 
25.0 
22.2 
12.2 
4.5 

27.0 
30.5 
23.4 
14.7 
7.9 
2.6 

45  to  54  years  

65  years  and  over  

222 

46 

20.7 

13.9 

The  data  are  particularly  suggestive  at  ages  25  to  34,  when  out  of 
40  deaths  from  all  causes  15,  or  37.5  per  cent,  were  from  pulmonary 
tuberculosis,  against  30.5  per  cent  expected  on  the  basis  of  the  mor- 
tality data  for  the  males  of  the  registration  area. 

The  American  cement  industry  has  within  recent  years  attained 
to  such  nation-wide  importance  that  the  preceding  considerations 
are  applicable  to  a  labor  problem  which  at  any  time  may  assume 
serious  significance,  as  made  evident  by  the  proposed  measure  in 
California  aimed  at  the  regulation  of  the  industry  by  exceedingly 


240      MORTALITY  FROM  RESPIRATORY  DISEASES  IN  DUSTY  TRADES. 

drastic  methods,  as  regards  the  impervious  packing  of  the  product, 
not  with  reference  to  the  men  engaged  strictly  in  cement-making 
processes  but  solely  for  the  protection  of  men  employed  in  the  subse- 
quent handling  of  the  finished  product  while  in  course  of  transporta- 
tion. This  suggests  future  possibilities  which  make  it  exceedingly 
important  that  the  facts  concerning  the  injuriousness  or  noninjuri- 
ousness  of  cement  dust  should  be  ascertained  with  impartial  and 
strictly  scientific  accuracy.  Cement  is  produced  in  practically  every 
State  of  the  United  States,  although  the  principal  centers  of  produc- 
tion are  Pennsylvania,  Indiana,  New  York,  Illinois,  California,  Mis- 
souri, Michigan,  Iowa,  New  Jersey,  and  Kansas.  These  10  States 
in  1914  produced  82.G  per  cent  of  the  aggregate  output,  and  there 
are  no  reasons  for  believing  that  a  material  change  occurred  during 
more  recent  years.  How  far  local  and  important  variations  in  the 
chemical  and  mechanical  properties  of  cement  dust  may  affect  the 
preceding  conclusions  regarding  the  apparent  noninjuriousness  of  the 
dust  in  its  relation  to  pulmonary  tuberculosis  can  not  be  stated  at  the 
present  time.  As  observed  by  Kober  and  Hanson  in  their  treatise 
on  "Diseases  of  Occupation  and  Vocational  Hygiene,"  the  manu- 
facture of  Portland  cement  varies  in  different  countries,  and  they 
remark  that — 

In  England,  where  chalk  is  plentiful,  this  is  used  in  connection  with 
some  material  containing  silica  and  alumina,  such  as  selected  clay 
or  river  mud.  The  raw  materials  are  mixed  in  certain  proportions 
and  ground  together  to  the  consistency  of  liquid  mud.  Tlie  excess 
of  moisture  is  driven  off  by  heat,  and  the  residue  is  dried  in  ovens 
at  a  high  temperature.  The  preliminary  process,  while  sloppy,  is 
not  dusty  work,  but  the  subsequent  grinding  between  rollers  and  the 
sacking  and  packing  of  the  product  is  an  extremely  dusty  process. 
According  to  Koelsch  and  other  German  authors  catarrhal  affections 
and  diseases  of  the  respiratory  organs  constitute  from  30  to  40  per 
cent  of  all  the  sickness.  Diseases  of  the  eyes  and  ears,  impacted  ear 
wax,  ulceration  of  the  nose  Avith  perforation  of  the  nasal  septum, 
and  eczema,  or  cement  itch,  are  also  quite  common. 

Kober  refers  to  a  report  made  by  Wittgen  with  reference  to  the 
results  obtained  in  German  cement  works  in  the  direction  of  dust 
removal  and  in  consequence  of  which  respiratory  diseases  were  re- 
duced fully  one-third  within  a  period  of  five  years  after  the  installa- 
tion of  exhaust  ventilation,  and  the  number  of  days  lost  by  sickness 
was  reduced  proportionately.  Further  investigations  of  a  more 
involved  scientific  nature  are  essential  to  the  purpose  of  determin- 
ing more  conclusively  the  facts  of  a  controversy,  which  is  of  impor- 
tance not  only  to  the  cement  industry  of  this  and  other  countries, 
but  also  to  every  occupation  involving  more  or  less  exposure  to 
inorganic  dust. 
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GENEKAL  CONCLUSIONS. 

On  account  of  the  common  occurrence  of  pulmonary  tubercu- 
losis under  all  labor  or  industrial  conditions,  it  is  self-evident  that 
no  crude  statistical  analysis  of  this  kind  can  precisely  measure 
the  health-injurious  effects  of  any  particular  occupation,  trade,  or 
industry.  At  best  such  data  are  only  of  approximate  value,  unless  the 
incidence  of  pulmonary  tuberculosis  is  so  pronounced  as  to  justify 
unqualified  conclusions.  In  the  case  of  cement  dust  it  is  apparently 
shown  that  the  results,  if  serious  at  all,  are  much  less  so  than  m  the 
case  of  most  of  the  other  dusty  trades  considered.  It  is  difficult  to 
accept,  without  due  reserve,  the  conclusions  advanced  by  Tucker  in 
their  entirety,  and  particularly  his  statement  that  "  outside  of  the 
packing  room  and  the  sack-cleaning  room  there  is  no  department  m 
which  cement  dust  escapes  into  the  atmosphere  in  any  appreciable 
quantities."  It  may  be  stated  with  confidence  that  practically  all 
branches  or  departments  of  cement  manufacture  involve  considerable 
exposure  to  the  dust  hazard,  and  while  the  evidence  may  be  wanting 
that  cement  dust  is  a  predisposing  cause  of  tuberculosis,  there  can  be 
no  question  but  that  certain  forms  of  respiratory  affections  are  rela- 
tively common,  at  least  among  certain  classes  of  employees.  In  the 
entire  absence  of  official  vital  statistics  for  the  States  and  sections  in 
which  the  cement  industry  is  represented  by  a  sufficiently  large  number 
of  employees,  it  would  seem  of  sufficient  importance  to  suggest  that 
special  inquiries  should  be  made  in  the  more  important  centers  of 
the  cement  industry  in  conformity  to  the  admirable  methods  of 
scientific  investigation  developed  by  the  Riverside  Cement  Co. 

BRICK,  TILE,  AND  TERRA-COTTA  MAKERS. 

These  occupations  are  too  complex  to  permit  of  a  satisfactory 
analysis  of  the  available  mortality  data  which,  almost  without  ex- 
ception, are  quite  general  and  do  not  refer  to  specific  industries 
or  emiDloyments.  The  dust  hazard  necessarily  varies  widely  in 
an  industry  of  such  vast  extent  and  wliich  is  carried  on  under 
such  varying  conditions.  Brickmaking  has  during  receipt  years  under- 
gone material  changes  on  account  of  the  extensive  introduction  of 
machinery.  It  is  estimated  by  Mr.  W.  Frank  M'Clure  in  the  Scientific 
American  for  October  7, 1905,  that  one  machine  employed  in  extricat- 
ing processes  accomplishes  the  work  of  75  men.  The  same  writer 
explains  that — 

After  coming  from  the  pug  mill  the  pasty  material  is  cut  into  the 
shape  of  bricks  by  machinery  which  works  automatically,  and  modern 
methods  also  provide  for  the  use  of  exhaust  steam  and  heat  from  the 
kilns  for  the  heating  of  the  drying  house. 
106811°— 18— Bull.  231  16 
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BB.ICKMAEING  PROCESSES. 


The  processes  of  brickmaking  in  general  are  described  with  ad- 
mirable breAdty  by  this  writer,  as  follows : 

From  the  cars  the  clay  and  shale  are  shoveled  into  grinders,  which 
reduce  these  two  products  to  a  powder,  which  in  turn  is  carried  by  a 
bucket  elevator  to  a  big  hopper.  After  it  has  been  sufficiently  screened 
the  powdered  clay  and  shale  next  go  to  the  pug  mill,  thafc  which  will 
not  pass  the  screen  going  back  to  the  grinders  again.  In  the  pu- 
T^  ^^^^^^^^1  trough-the  raw  material  is  tempered  with 
water  and  kneaded  by  means  of  a  device  somewhat  resembling  a  screw 
propeller  m  shape.  From  this  mill  it  is  forced  through  a  mold  into 
one  long,  continuous  brick,  and  this,  as  it  comes  from  the  mill  is 
carried  on  a  wide  belt  to_a  cutting  machine,  which  automatically 
cuts  the  continuous  brick  into  many  bricks  of  the  desired  size,  the 
machine  cutting  16  bricks  at  one  time.  As  the  bricks  come  from  the 
cutting  machine,  still  soft  and  still  resting  on  the  belt,  they  are  loaded 
onto  flat  cars  and  removed  to  the  drying  house,  where  they  remain 
not  le&s  than  a  day  and  night.  The  capacity  of  a  large  drying  house 
is  about  100,000  bricks.  The  different  apartments  of  this  house  are 
brick  lined. 

_  The  brick  next  go  to  the  Idlns  for  baldng.  One  of  the  engravings 
gives  a  good  idea  of  the  manner  in  which  these  brick  are  piled  withm 
the  Inlns.  Five  or  six  men  often  work  three  full  days  in  filling  one 
kiln,  which  fact  gives  some  idea  of  the  size  of  the  interior.  After 
the  entrance  to  the  kiln  has  been  closed  and  sealed  the  fire  beneath  is 
started.  The  baking  process  is  then  continued  for  9  or  10  da.ys,  the 
temperature  maintained  within  being  2,300°  F.  Then,  when  the 
kiln  has  been  cooled,  the  bricks  are  talcen  out  and  are  ready  for  ship- 
ment. Where  15  or  16  kilns  are  in  use  the  daily  capacity  of  ordinaiy- 
sized  brick  may  reach  150,000. 

HEALTH-INJTJRIOTJS  CONDITIONS. 

In  all  of  these  processes  there  is  a  considerable  degree  of  dust  ex- 
posure, the  injuriousness  of  which,  however,  is  materially  reduced  by 
the  fact  that  most  of  the  operations  are  carried  on  in  the  open  air. 
The  evidence  presented  to  the  departmental  committee  on  industrial 
diseases  by  Dr.  Chalmers  was  to  the  effect  that  brickmaking  could 
not  be  considered  a  healthy  occupation.  The  same  conclusion  had 
been  arrived  at  in  the  earlier  investigation  into  the  experience  of  the 
British  Friendly  Societies  reported  upon  by  Radcliffe.  Apparently 
the  most  injurious  processes  are  in  connection  with  the  molding, 
drying,  and  burning,  where  the  dust  exposure  is  occasionally  quite 
considerable,  in  that  the  dust  is  reduced  to  an  extremely  dry  and 
finely  jDowdered  condition.  The  process  of  manufacture  witli  special 
reference  to  tempering,  molding,  drying,  and  burning  has  been  de- 
scribed by  Mr.  T.  C.  Naulty,  inspector  of  the  Underwriters'  Associa- 
tion of  New  York,  in  the  Weekly  Underwriter,  for  June  4,  1910. 
The  only  comparatively  recent  investigation  into  the  sanitary  condi- 
tions of  brick  and  tile  making,  with  special  reference  to  grinding 
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and  mixing  is  by  Hayhurst.^  Tliis  investigation  included  9  estab- 
lishments in  the  State  of  Ohio,  employing  67  workers  in  the  processes 
of  grinding  and  mixing.  In  only  two  instances,  however  were  health 
appliances,  such  as  blowers,  etc,  present,  it  being  observed  that 
boxed-in  chutes  rendered  much  aid  in  limiting  the  dust.  Only  5  ot 
the  67  employees  were  over  40  years  of  age.  It  is  said  .by  Hayhurst 
that— 

The  chief  objectionable  features  to  this  process,  from  a  health  pomt 
of  view,  were  the  breathing  of  clay  dust,  and  the  red  colormg  com- 
pound often  mixed  with  it,  the  dirt  underfoot,  the  dampness,  and,  tor 
cooler  weather,  the  absence  of  heating  arrangements,,  all  of  which 
were  fair  to  bad  hazards.  In  two  places  the  work  was  housed  in  so 
that  the  light  was  poor,  and  a  similar  condition  existed  for  ventila- 
tion in  two  places.  In  one  place  the  mixing  machine  was  so  close  to 
a  lain  that  the  workers  were  affected  by  the  heat.  In  all  places  there 
was  a  moderate  risk  of  overfatigue,  not  so  much  from  laborious  work, 
which  was  not  the  rule,  but  from  monotonous  application,  constant 
standing,  and  the  loud  noise  from  the  grinding  machine. 

NEGLECT  OF  SANITARY  PRECAUTIONS. 

It  is  further  pointed  out  by  Hayhurst  that  the  liability  of  contract- 
ing communicable  diseases  was  found  to  be  bad  in  all  the  places  in- 
vestigated, except  in  one,  due  to  promiscuous  spitting  into  the  dried-up 
clay  dust  on  the  floor,  the  absence  of  cuspidors,  and  the  lack  of 
proper  wa.shing  facilities.  It  is  stated,  however,  that  the  outdoor 
character  of  the  work  in  most  places  mitigated  against  this  hazard, 
but  attention  is  directed  to  the  risk  of  contracting  hookworm 
disease  on  account  of  the  primitiveness  of  the  sanitary  arrange- 
ments. 

GRINDING,  MIXING,  AND  PRESSING. 

The  general  appearance  of  the  workers  was  found  to  be  good  in 
only  40  per  cent  of  the  cases  observed,  but  none  of  the  men  seen 
presented  a  decidedly  sickly  appearance.  The  concluding  observa- 
tions with  reference  to  grinding  and  mixing  are  to  the  effect  that — • 

These  workers,  as  well  as  the  rest  of  those  in  brick  and  tile  works, 
should  be  provided  with  proper  sanitary  and  drinking  facilities 
because  of  the  risk  of  typhoid  fever  and  hookworm  disease.  Work- 
ers predisposed  to  lung  troubles  should  not  engage  in  any  part  of 
the  brick  industry.  For  certain  intervals  of  very  dusty  work  the 
workers  should  put  on  respirators.  Grinding  and  mixing  processes 
everywhere  could  be  rendered  entirely  dustless  for  the  places  in 
which  the  workers  are  required  to  remain,  as  was  observed  to  be 
the  case  at  one  plant. 

The  same  investigation  included  the  pressing  process,  which  fol- 
lows the  grinding  and  mixing,  and  which,  in  general  terms,  is 

industrial  Health  Hazards,  1915. 
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almost  entirely  inochMnical.  This  investigation  included  nine  estab- 
l.slunents  employing  200  men,  of  .vhom  only  1  was  over  50  years 
of  age  and  5  per  cent  were  under  20  years.  Dust  from  the  dryin.. 
of  wet  clays  under  foot  was  found  to  be  a  bad  feature  in  tliree 
places  and  fairly  so  in  three  others,  while  in  two  places  it  was  negli- 
gible; but  in  one  large  place  the  dust  was  so  thick  in  the  air  "that 
one  could  scarcely  see  30  feet."  In  six  of  the  nine  places  the 
work  was  damp  enough  to  be  considered  hazardous,  and  workers 
were  found  to  be  unable  to  keep  dry,  especially  with  the  forms  of 
footwear  and  clothing  used.  In  six  places  there  seemed  to  be  a 
number  of  factors  productive  of  fatigue.  The  general  conclusions 
were  o±  much  the  same  effect  as  previously  stated  with  re-ard  to 
grinding  and  mixing. 

KILN  SETTING,  FIRING,  AND  DRA-WING. 

_  Work  at  the  kilns  was  investigated  at  nine  establishments  employ- 
ing 116  men  in  setting,  firing,  and  drawing  the  kilns  of  brick  and 
sewer  pipe.  There  were  found  to  be  no  appliances  which  could  be 
considered  as  having  to  do  with  the  conservation  of  health,  nor  were 
there  found  to  be  any  instructions  or  placards  suggestive  of  qualified 
advice  in  this  direction.  Of  the  116  men,  practically  all  unskilled 
laborers,  14,  or  12.1  per  cent,  were  over  40  years  of  age.  According 
to  Hayhurst — 

The  chief  hazards  of  this  process  were  exposure  to  heat,  alternatino- 
with  weather  conditions.  This  seemed  bad  in  3  places,  and  some 
hazard  in  all  of  the  remaining.  It  depended  somewhat  upon  the 
methods  of  drawing  the  kilns.  In  some  places  workmen  were  put 
upon  them  while  the  temperature  was  yet  extremely  hot.  In  one  place 
premises  around  the  kilns  were  kept  very  neat  and  clean.  As  else- 
where in  this  industry,  fatigue  factors  were  present,  and  probably 
more  so  m  this  process  than  any  other.  Arranged  in  descending 
order,  as  nearly  as  possible,  these  were :  Monotonous  application,  with 
constant  standing  for  long  periods,  hurrying  piecework,  with  evi- 
dence of  speeding  up,  laborious  work  under  considerable  strain,  pres- 
sure against  the  body,  and  long  hours. 

In  conclusion  it  is  said  that  the  appearance  of  the  workers  was 
generally  good  in  most  places,  but  some  were  found  who  complained 
of  their  health  and  others  who  appeared  to  be  in  a  decidedly  inferior 
physical  condition.  The  conclusion  advanced  is  that  "This  is  a 
process  requiring  hard,  laborious  work  at  intervals,  but  this  should 
not  proclaim  it  necessarily  unhealthy,  provided  the  many  other  fea- 
tures mentioned  were  not  present  to  menace  the  health  of  the  work- 
ers." These  observations  are  far  from  conclusive  ajid  they  only 
indirectly  bear  upon  the  question  as  regards  the  relative  frequency 
of  tuberculosis  in  consequence  of  undue  exposure  to  health-injurious 
conditions.    The  conclusion,  in  the  main,  however,  indicates  labor 
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conditions  far  from  satisfactory  and,  broadly  speaking,  probably 
predisposing  to  general  ill  health.  These  conclusions  apply  also, 
in  a  general  way,  to  terra-cotta  workers  and  Ule  makers,  at  least  as 
regards  some  of  the  processes,  which  are  more  or  less  identical  with 
brickmaking,  but  to  a  less  extent  than  to  briclmaakers  who_  in  addi- 
tion, of  course,  are  exposed  to  numerous  other  health-injurious  con- 
ditions, such  as  the  risk  of  inhaling  lime  or  mortar  dust,  especially 
in  brick-cleaning  processes  and  the  taking  down  of  old  walls,  etc. 

MOETALITY  OF  BRICK  AND  TILE  MAKERS— TINITED  STATES  REGISTRA- 
TION AREA. 

The  mortality  of  brick  and  tile  makers  has  been  reported  upon 
only  for  the  year  1909  by  the  Division  of  Vital  Statistics  of  the 
United  States  Census  Bureau,  and  no  subsequent  information  has 
been  made  public,  so  that  the  data  are  of  rather  limited  value.  Ac- 
cording to  the  census  report  out  of  133  deaths  of -brick  and  tile 
makers  from  all  causes  16,  or  12  per  cent,  were  from  pulmonary 
tuberculosis.  The  details  of  the  mortality,  by  divisional  periods  of 
life,  are  shown  in  Table  90. 

Table  90.— PROPORTIONATE  MORTALITY  OF  BRICK:  AND  TILE  MAKERS  PROM  PUL- 
MONARY TUBERCULOSIS,  UNITED  STATES  REGISTRATION  AREA,  1909,  BY  AGE 
GROUPS. 


Age  at  death. 

Deaths 
from  all 
causes. 

Deaths  from  pul- 
monary tuberculosis. 

Number. 

Per  cent 
of  deaths 
from  all 
causes. 

14 
13 
18 
20 
26 
41 
1 

3 
3 
5 
3 
2 

21.4 
23.1 
27.8 
15.0 
7.7 

133 

15 

12.0 

Table  91.— PROPORTIONATE  MORTALITY  OF  BRICK  AND  TILE  MAKERS  FROM  NON- 
TUBERCULOUS  RESPIRATORY  DISEASES,  UNITED  STATES  REGISTRATION  AREA, 
1909. 


Cause  of  death. 


Asthma  

Bronchitis  ,  \[ 

Pneumonia  \] 

Other  nontuborculous  respiratory  diseases' . 


Deaths  from  non  tuber- 
culous "  respiratory 
diseases. 


Number.     Per  cent. 


6.0 
1.5 
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The  mimber  of  deaths  under  observ'ation  is  too  limited  for  entirely 
sate  conclusions,  but  in  a  general  way  the  table  is  sustained  by  insur- 
ance experience  and  foreign  data.  The  proportionate  mortality  from 
pulmonary  tuberculosis  is  below  the  average  for  all  occupied  males 
at  ages  under  35  and  only  slightly  above  the  average  at  ages  35  and 
over.  It  may  be  said  that  the  mortality  of  brick  and  tile  makers 
from  pulmonary  tuberculosis  approaches  so  closely  to  the  normal  for 
all  occupied  males  tlaat  there  are  apparently  no  decidedly  healtli- 
mjurious  conditions  in  this  employment  predisposing  to  pulmonary 
tuberculosis,  and,  shown  by  Table  91,  to  nontuberculous  respira- 
tory diseases.  The  proportionate  mortality  from  this  group  is  7  5 
per  cent  for  brick  and  tile  makers,  which  compares  with  10  per  cent 
for  all  occupied  males  and  9.2  per  cent  for  glassworkers.^ 

MORTALITT  OF  BRICK,  TILE,  AND  TERRA- COTTA  MAKERS-INDUSTRIAL 

INSURANCE  EXPERIENCE. 

Additional  statistical  data  as  shown  in  Table  92  are  available  for 
this  group  of  employments  through  the  industrial  mortality  statistics 
of  the  Prudential  Insurance  Co.  of  America  for  the  period  1897  to 
1914,  including  527  deaths  from  all  causes,  of  which  82,  or  15.6 
per  cent,  are  from  pulmonary  tuberculosis. 

Table  92.-PR0P0RTI0NATE  MORTALITY  FROM  PULMONARY  TUBERCULOSIS  A.M0NG 
BRICK,  TILE,  AND  TERRA-COTTA  MAKERS,  INDUSTRIAL  EXPERIENCE  OF  PRUDEN- 
TIAL  CO.,  1S97  TO  1914,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  UNITED  ST\TES 
REGISTRATION  AREA,  1900  TO  1913,  BY  AGE  GROUPS. 


Age  at  death. 

Deaths  of  brick,  tile, 
and  terracotta 
makers,  1897  to  1914, 
from— 

Per  cent  of  deaths  from 
pulmonary  tubercu- 
losis amoug — 

All  causes. 

Pulmo- 
nary tuber- 
culosis. 

Brick,  tile, 
and  terra- 
cotta 
makers . 

Males  in 
rcgisti'ation 
area,  1900 
to  1913. 

48 
SI 
81 
97 
121 
129 

11 
18 
16 
18 
13 
6 

22.9 
35.3 
19.8 
18.6 
10.7 
4.7 

27.0 
.30.5 
23.4 
14.7 
7.9 
2.6 

527 

82 

15.6 

13.9 

The  proportionate  mortality  is  relatively  high  at  all  ages,  but  not 
excessively  so  when  compared  with  more  decidedly  health-injurious 
processes  with  exposure  to  metallic  and  more  irritating  mineral  dust. 

The  corresponding  industrial  mortality  experience  of  the  Metro- 
politan Co.  is  limited  to  masons  and  bricklaj'ers  considered  as  a 

^  For  earlier  references  to  the  health  of  brick  makers,  see  the  Journal  of  Health,  Vol.  11, 
page  28G,  and  the  Comp.arativn  Rates  of  Mortality  in  Various  Occupatiou.s.  pages  11,  27, 
and  45.  For  modern  observations  on  the  health  of  brick  makers  with  special  refpr>>iice 
to  healtli-injurlous  couditiouH,  see  the  EnglisU  report  ou  Industrial  Diseases,  1907,  evi- 
dence by  Chalmers,  page  4304. 
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<rroup.  It  includes  1,748  deaths  from  aU  causes.  Table  93  is  derived 
from  Bulletin  207  of  the  Bureau  of  Labor  Statistics,  on  Causes  of 
Death  by  Occupation." 

T.I.L.93.-NUMBER  AND  PER  CENT  OF  DEATHS  ^^^^f  ^^f  J^S^ 
MASONS  AND  BRICKLAYERS,  BY  AGE  PERIODS,  15.  YEARS  AND  0VER-^VHIT1. 

MALES. 

[Metropolitan  Life  Insurance  Co.-Industrial  departmeot-Mortality  experience,  1911  to  1913.] 


Cause  of  de&tb. 


Ages  IS  years 
and  over. 


Number  of  deaths. 


Tubei  nilosis  of  the  lungs  

Cancer  (all  forms)  

Alcoholism  -• 

Cerebral  hemorrhage,  apoplexy,  and 

paralysis  

Organic  diseases  of  the  heart  

Acute  and  chronic  bronchitis  

Pneumonia  (lobar  and  undefined)  

Cirrhosis  of  the  liver  

Bright's  disease  

Suicide  (all  forms)  

Accidental  violence  

All  other  causes  


Total. 


Num- 
ber. 


332 
113 
18 

130 
227 

18 
132 

34 
178 

29 
133 
398 


1,748 


Per  cent  of  deaths  during  age  period 
(years)— 


Per 
cent. 


19.0 
6.5 
1.0 

7.8 
13.0 
1.0 
7.6 
1.9 
10.2 
1.7 
7.6 
22.8 


15-24 


28.8 


3.4 
'i6.'2 


S.l 
1.7 
25.4 
25.4 


100.0  100.0 


25-34 


124 

45.2 
1.6 
2.4 


6.5 
.8 

7.3 
.8 

3.2 
.8 

8.1 
22.5 


35-44 


250 


100.0 


6.0 
2.0 
5.6 
1.2 
9.3 
19.2 


45-54 


327 


26.6 
4.6 
1.8 

2.4 
9.2 
.6 

10.1 
1.8 

10.1 
1.5 
9.8 

2L5 


100.0 


100.0 


55-64 


475 


10.5 
10.3 
.4 

12.2 

14.7 
.6 
6.7 
2.9 

12.2 
1.9 
5.7 

21.9 


100.0 


65 
and 
over. 


513 


3.3 
7.8 
.6 

12.3 

18.9 
2.3 
7.2 
l.fi 

12.9 
1.9 
5.1 

26.1 


100.0 


1  This  title  includes  foremen  and  workmen:  stonemasons,  bricklayers,  masons,  bricksetters,  tile  layers, 
and  plasterers. 

This  table  includes  a  number  of  other  specified  causes  of  death, 
but  throughout  the  most  important  disease  is  pulmonary  tuberculosis, 
'which  accounts  for  19  per  cent  of  the  mortality  from  all  causes  at 
ages  15  and  over,  and  as  much  as  45.2  per  cent  of  the  mortality  at 
ages  25  to  34.  As  observed  by  Dr.  Dublin  in  his  interpretation  of 
the  table,  "  the  United  States  figures,  the  English  figures,  and  those 
of  the  Prudential  Insm-ance  Co.,  all  confirm  the  occurrence  of  rising 
relative  indices  in  successive  periods  up  to  age  65,  suggesting  a  direct 
causal  relationship  between  tuberculosis  of  the  lungs  as  a  cause  of 
death  and  the  duration  of  service  in  this  occupation."  The  inherent 
limitation  of  all  data  of  this  character  is  due,  however,  to  the  in- 
clusion of  widely  varying  employments  in  a  single  group,  which 
i-ather  requires  the  highly  specialized  consideration  of  carefully 
segregated  branches  or  specific  occupations  to  determine  the  true 
incidence  of  health-injurious  conditions. 

POTTERS. 

The  pottery  industry  includes  the  manufacture  of  earthenware, 
china,  and  porcelain.  It  always  has  been  recognized  as  one  of  the 
unhealthiest  of  trades,  but  the  health- injurious  efi'ects  vary  widely 
according  to  particular  employments.  The  most  seriously  exposed 
are  the  dippers,  flint-mill  workers,  ground  layers,  mixere,  scourers, 
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and  sweepers.    In  all  of  these  employments  except  the  first  the  ex- 
posure to  health-injurious  mineral  dust  constitutes  a  serious  men-ice 
to  health.    In  the  case  of  dippers  the  liability  to  dust  inhalation  is 
modified  and  increased  in  seriousness  by  the  risk  of  lead  poisonin- 
Ihe  degree  of  dust  exposure  is  also  very  serious  in  the  case  of  kiln- 
men,  mold  makers,  placers,  pug-mill  workers,  sagger  makers,  and  slip 
makers.    In  the  aggregate  the  industry  gives  employment  in  the 
United  States  to  about  26,000  pereons,  of  whom  one-fifth  are  women 
The  salKtary  conditions  of  the  trade  have  often  been  investigated  and 
the  most  recent  evidence  is  to  the  effect  that  there  have  beeit  material 
improvements  within  the  last  f6w  decades.    The  most  careful  and 
useful  observations  of  the  industry  were  made  by  Arlidge,  who  for 
many  years  lived  in  the  Staffordshire  pottery  district  of  England 
Before  quoting  Arlidge  the  fact  may.  be  briefly  referred  to  that  as 
early  as  1705  Eamazzini,  in  commenting  upon  the  diseases  of  potters, 
pointed  out  that  "not  all  who  go  by  the  name  of  potters  are  subject 
to  the  particular  disease  of  the  trade,"  and  that,  therefore,  discrimi- 
nation was  necessary  in  the  medical  treatment  of  the  different  .classes 
of  employees,   Ramazzini  made  a  curious  observation  bearing  upon 
the  question  of  eye  strain,  which  has  received  qualified  consideration 
only  within  recent  years,  stating,  with  reference  to  potters,  that 
"  those  who  sit  at  the  wheel  and  form  the  vessels  by  turning  it  about 
with  their  feet  are  apt  to  have  a  swimming  in  the  head  if  theii-  eyes 
are  otherwise  weak." 

SANITARY  ASPECTS  OF  THE  POTTERY  INDUSTRY. 

Arlidge,  in  discussing  the  effects  of  mineral  dust  in  the  manufac- 
ture of  pottery  before  the  Sanitary  Institute  in  1893,  remarked  at  the 
outset  that — 

Scarcely  any  other  manufacture  has  so  strong  a  claim  npon  the  at- 
teiition  of  sanitarians  as  has  that  of  pottery.  It  stands  nearly  at  the 
head  of  the  list  of  unhealthy  occupations,  and  exercises  its  pernicious 
effects  almost  wholly  upon  the  respiratory  organs,  by  production  of 
bronchitis  and  of  consumption.  Thus  it  is  found  that  while  workmen 
engaged  in  other  employments  have  a  mortality  from  chest  diseases 
of  7.86  per  cent,  potters  exhibit  one  of  12.29  per  cent.  Likewise  with 
respect  to  phthisis — nonpotters  present  one  of  9.27  and  potters  one  of 
12.90. 

After  describing  the  various  processes  of  manufacture  and  their 
relation  to  health-injurious  circumstances,  Arlidge  discussed  the  rela- 
tion of  clay  dust  and  its  irritating  effects  upon  the  mucous  mem- 
brane and  epithelium  of  the  lungs,  holding  the  opinion  that — 

Clinical  observation  abundantly  confirms  this  fact.  For  a  consid- 
erable time  the  inhaled  dust  is  arrested  in  its  advance  townrd  the 
lung  tissue  proper  by  the  mucous  secretion  in  the  bronchial  tubes,  and 
by  the  expulsive  energy  of  the  cilia  lining  of  those  tubes.  But  at 
length  these  resistant  forces  weaken  before  the  constant  entry  of  fresh 
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dust,  and  in  course  of  time  the  noxious  material  passes  into  the  lymph 
channels,  and  also  along  the  finer  bronchi,  until  it  reaches  the  mtimate 
structure  and  the  air  cells  themselves.  Here  as  a  foreign  substance  it 
sets  up  inflammatory  action;  lymph  cells  spnng  up,  the  air  A^esicles  • 
become  choked  with  infkmmatory  products,  the  tissue  around  them 
gets  indurated  (lung  sclerosis),  and  useless  as  breathing  tissue. 

The  history  of  these  pathological  changes  is  reflected  m  the  symp- 
toms exhibited  by  the  sufferers.  In  the  primary  stage  little  incon- 
venience is  felt ;  there  arises  a  desire  to  clear  the  throat  of  some  im- 
peding mucous  at  the  end  of  the  day's  work,  or  upon  transition  to  the 
outer  air  from  the  warm  shop,  and  especially  on  rising  in  the  morn- 
ing. This  expulsive  act  soon  develops  into  a  cough,  and  relief  is  ob- 
tained by  the  expectoration  of  more  or  less  blackish  viscid  mucus. 
Presently  there  is  a  feeling  of  tightness  in  the  chest,  and  the  breath- 
ing grows  less  free  and  full.  As  time  goes  on  these  signs  of  disturbed 
lung  function  become  more  pronounced,  and  in  the  end  the  patient 
grows  asthmatic — a  victim  of  potters'  asthma. 

Until  this  advanced  stage  of  disorder  is  reached  it  is  singular  to 
notice  how  httle  attention  and  anxiety  are  bestowed  upon  the  pul- 
monary derangements.  This  is  because  the  general  health  is,  for  the 
most  part,  not  seriously  affected,  and  inasmuch  as  while  the  sufferer 
breathes  a  warm  air  in  his  workshop  or  home,  his  lung  trouble  is  felt 
as  little  more  than  an  annoyance';  or  as  something  which  is  to  be 
taken  as  a  matter  of  course,  and,  like  his  wages^  as  an  unavoidable 
incident  of  his  calling. 

As  with  chronic  maladies  at  large,  so  with  potters'  bronchitis  and 
asthma,  the  tendency  is  to  grow  worse  and  the  lung  lesion  to  extend, 
and  soon  the  damaged  respiration  reacts  upon  tlie  whole  frame ;  the 
sufferer  can  not  get  proper  outdoor  exercise,  his  appetite  fails,  his 
sleep  is  broken,  the  expectoration  augments  and  grows  muco-purulent, 
the  body  wastes  slowly,  while  the  increased  effort  to  breathe  entails 
strain  upon  the  heart,  leading  not  infrequently  to  disease  of  that 
organ,  with  the  after  consequences  in  the  shape  of  dropsical  effusions. 

We  now  have  before  us  the  fully  developed  disease  known  as 
potters'  consumption  or  potters'  asthma. 

EITECTS  OF  SILICA  .DUST. 

The  injurious  effects  of  clay  dust  in  the  pottery  industry  are  fur- 
ther increased  by  minute  particles  of  flint,  and  a  possible  additional 
factor  injurious  to  health  is  the  extensive  use  of  plaster  of  Paris, 
employed  in  the  making  of  molds  and  models.  According  to  Arlidge, 
the  effects  of  plaster  of  Paris  dust,  however,  are  not  apparently  as 
serious  as  the  very  destructive  effects  of  silica  dust  and  small  par- 
ticles of  flint.  He  draws  attention  to  the  necessity  of  an  efficient 
system  of  ventilation  as  the  only  means  by  which  material  improve- 
ments can  be  brought  about. 

LIABILITY  TO  LEAD  POISONING  AND  PITLMONAEY  DISEASES. 

The  health-injurious  effects  of  lead,  extensively  used  in  potteries, 
which  do  not  properly  fall  within  the  present  discussion,  must  here  be 
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passed  o\  er.'  It  is  true,  of  course,  that  a  considerable  amount  of  lead 
dust  is  inhaled,  but  the  effects  are  rather  upon  the  system  generally 
than  upon  the  lungs.  The  observations  of  Arlidge  are  so  entirely  sus- 
tained by  other  qualified  observers  that  it  is  not  necessary  to  further 
enlarge  upon  the  sanitary  asi>ects  of  this  trade.  The  evidence,  statis- 
tical or  otherwise,  is  conclusive  that  potters  as  a  class 'suffer  more,  per- 
haps, from  phthisis  and  other  diseases  of  the  lungs  than  employees 
in  any  other  occupation,  and  their  mortality  from  bronchitis  and 
other  respiratory  diseases  is  many  times  as  high  as  the  mortality  of 
occupied  males  generally;  but  it  has  been  pomted  out  by  Tatliam,  in 
his  contribution  to  Oliver's  "  Dangerous  Trades,"  that-^ 

Potters  succumb  to  nontubercular  disease  of  the  lungs  much  more 
i-npidly  than  they  do  to  tubercular  phthisis;  and  it  is  certain  that 
much  of  the  so-called  potters'  phthisis  ought  properly  to  be  termed 
cirrhosis  of  the  lung.  Deaths  from  this  affection  should  never  be  in- 
cluded under  the  head  of  phthisis,  which  term  is  now  restricted,  by 
universal  consent,  to  the  tubercular  malady  of  that  name. 

It  is  also  necessary  to  keep  in  mind,  in  discussing  the  pottery  in- 
dustry, that  it  divides  itself  broadly  into  two  principal  departments— 
that  is,  first,  the  making  of  the  articles  from  potters'  clay,  and,  second, 
their  ornamentation  by  painting,  gilding,  etc.  The  latter  group  of 
occupations  is  usually  defined  as  decorators,  and  sometimes  as  print- 
ers, and  because  of  tliis  fact  many  ei-rors  occur  in  occupation  sta- 
tistics as  the  result  of  erroneous  classification — not  based  upon  the 
industry  as  such,  but  upon  the  specific  title  of  the  ejnployment. 

SPECIFICALLY  INJUEIOTJS  PROCESSES. 

One  of  the  most  health-injurious  employments  in  the  industty  is 
that  of  the  brusliing,  or  dusting  off,  of  the  ware  after  it  is  taken  from 
the  kilns.  Oliver,  in  discussing  at  length  the  sanitar}'^  aspects  of 
china  and  earthernware  manufacture  and  in  particular  potters' 
asthma  and  pulmonary  tuberculosis,  draws  special  attention  to  this 
process  as  observed  in  the  porcelain  potteries  at  Limoges.  He  remarks 
that — 

The  brushing  off  or  eponssetage  of  the  fired  or  biscuited  ware  is 
done  both  by  women  and  men  by  means  of  soft  feather  brushes.  It 
is  a  very  dusty^  operation,  and  where  there  are  no  fans  for  its  removal, 
as  in  some  of  the  factories  I  visited,  the  air  was  thick  with  dust.  The 
windows  were  open  at  the  time,  but  currents  of  air  obtained  by  this 

1  With  respect  to  lead  iK)isouing  in  tlie  pottery  trades  see  : 

Departmoutal  report  on  "  Tlie  Pottery  Industry  in  France,"  by  Thomas  Oliver,  M.  P. 
London,  1809. 

Departmental  report  on  "  The  Employment  of  Compounds  of  Lead  In  the  Manufacture 
of  Pottery,"  by  Thoi-pe  and  Oliver.    London,  1899. 

Departmental  report  on  "  Load  in  the  Manufacture  of  Earthenware  and  China,"  Vols. 
I.  II.  and  III.    London,  1910. 

Bulletin  of  the  U.  S.  Bureau  of  Labor,  No.  104,  "Lead  Poisoning  in  Potteries.  Tilo 
Works,  etc.,"  by  Dr.  Alice  Hamilton.    Washington,  1912. 
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means  exercised  no  very  appreciable  influence  upon  the  dust  It  is 
not  this  kind  of  ventilation  that  is  required  under  these  circtnnstances. 
In  the  matter  of  the  provision  of  artificial  means  for  the  removal  ot 
dust  and  the  renewal  of  air  in  the  potteries  of  Limoges,  some  ot  the 
manufacturers  seemed  to  me  to  be  rather  behind  than  in  advance  ot 
the  owners  of  large  factories  in  Staffordshire.  Accordingly  1  was 
not  unprepared  for  the  information  that  among  the  potters,  esi^ecially 
the  brushers  off  or  scourers,  in  Limoges,  the  mortality  from  pulmo- 
nary consumption  and  chest  diseases  is  high.  The  harmful  operations 
in  porcelain  works  are  the  emptying  of  the  kilns,  the  renioval  of  the 
ware  from  the  saggers  and  the  brushing  of  this  ware,  while  the  hard 
dust  that  rises  during  the  polishing  of  the  all  but  fijiished  articles  is 
equally  dangerous.  The  polishing  has  for  its  object  the  removal  of 
any  roughness  from  the  edges  or  surfaces  of  the  ware,  and  it  is  gen- 
erally done  on  a  revolving  wheel  by  means  of  a  broken  piece  of  china, 
tlie  workman  using  this  a.s  a  smoothing  agent.  The  men  and  women 
employed  in  these  operations  are  usually  well  covered  with  dust,  yet 
it  is  seldom  that  they  wear  respirators.  Fans  for  the  removal  of  the 
dust  were  present  in  only  very  feAv  of  the  factories.  The  employees 
objected  to  them  on  the"gi'0"nd  that  they  created  a  strong  draft  of 
cold  air.  Dr.  Raymondaud,  one  of  the  professors  in  the  School  of 
Medicine,  Limoges,  has  made  a  special  study  of  the  diseases  of  por- 
celain makers,  particularly  of  pulmonary  consumption  and  chronic 
bronchitis.  He  found  that  the  potteries  furnished  a  larger  number 
of  patients  suffering  from  lung  diseases  than  did  the  other  trades 
of  the  district.  Of  75  deaths  registered  in  Limoges  as  occurring 
among  china  makers,  36  were  due  to  phthisis,  and  of  30  potters  whom 
Raymondaud  examined,  20  were  suffering  from  pulmonary  consump- 
tion. Pulmonary  phthisis  is  regarded  as  the  principal  disease  affect- 
ing the  workers  in  the  Limoges  potteries. 

ENGLISH  OCCUPATIONAL  MORTALITY  STATISTICS. 

The  most  recent  English  mortality  statistics  of  potters  are  for  the 
three  years  ending  with  1902,  referred  to  in  the  Supj)lement  to  the 
Sixty-fifth  Annual  Report  of  the  Registrar-General  of  Births. 
Deaths,  and  Marriages  in  England  and  Wales,  in  part  as  follows : 

Between  the  ages  20  and  35  years  the  mortality  of  potters  falls 
below  that  of  occupied  and  retired  males  generally;  at  every  other 
age,  however,  it  shows  an  excess  which  amounts  to  no  less  than  74  per 
cent  at  ages  45  to  55  years,  and  to  GG  per  cent  at  ages  55  to  65  years. 
In  the  main  working  time  of  life  the  comparative  mortality  figure 
is  1,493,  or  49  per  cent  above  the  standard.  The  principal  excess  falls 
under  the  head  of  respiratory  diseases,  for  which  the  mortality  figure 
is  473,  or  nearly  thrice  the  standard.  There  is  also  a  considerabl«  ex- 
cess in  the  mortality  from  phthisis,  from  nervous  and  circulatory 
diseases,  and  from  suicide.  These  workers  ai-e  also  specially  liable 
to  lead  poisoning,  but  from  accident  as  well  as  from  influenza, 
Bright's  disease,  and  alcoholism  their  mortality  is  low. 

In  the  last  decennial  suj^plement  the  mortality  of  potters  was  de- 
scribed as  enormous.  From  the  present  report,  however,  it  will  be 
seen  that  since  1890-1892  their  mortality  has  declined  at  every  stage 
of  life;  and  in  the  main  worldng  period  the  comparative  mortality 
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figure  has  fallen  from  1,970  to  1,420,  or  by  no  less  than  28  per  cent 
It  IS  satisfactory  to  note  that  in  the  recent  period  the  mortality  of 
potters  from  plumbism  has  fallen  to  less  than  half  its  former  amount 
while  there  has  also  been  a  substantial  decline  under  most  other  head- 
ings; the  mortality  from  respiratory  and  urinary  diseases  having 
fallen  by  about  one- third,  that  from  phthisis,  nervous  and  di-^estive 
diseases  by  about  one-fourth,  and  that  from  circulatory  diseases  bv 
about  one-fifth  part.  Potters,  however,  now  fall  victims  in  increased 
proportion  to  accident,  and  to  suicide,  and  the  mortality  from  cancer 
has  increased  by  more  than  half.  Since  18G0,  'Gl,  '71  the  death  rates 
of  potters  both  above  and  below  45  years  of  age  have  fluctuated  some- 
what, but  the  recent  modified  mortality  figure  is  by  far  the  lowest  on 
record.  Since  1880-1882  there  has  been  a  continuous  decline  of  mor- 
tality from  phthisis,  from  liver  disease,  and  from  diseases  of  the 
nervous  and  digestive  systems. 

The  English  statistics  for  potters  are  quite  conclusive  of  the  un- 
favorable effects  of  this  industry  on  health.  In  Table  94.  the  mor- 
tality from  all  causes  among  potters  is  compared  with  that  of  occu- 
pied males  generally,  and  the  result  is  decidedly  suggestive  of 
conditions  more  or  less  unfavorable  to  life  and  health,  but  in  par- 
ticular at  ages  35  or  over,  wdien  the  mortality  rate  from  all  causes 
exceeds  by  from  4.30  to  29.86  per  1,000  the  corresponding  mortality 
of  occupied  males  generally. 

Table  91.— MORTALITY  FKOM  ALL  CAUSES  AMONG  POTTERS,  COMPARED  WITH 
THAT  OF  ALL  OCCUPIED  MALES,  IN  ENGLAND  AND  WALES,  1900  TO  1902,  BY  AGE 
GROUPS. 

[Source;  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar-General  of  Births,  Deaths 

and  Marriages  in  England  and  Wales.]  ' 


Age  at  death. 


l.T  to  19  years  

20  to  24  years  

25  to  34  years  

35  to  44  years  

45  to  54  years  

55  to  64  years  

65  years  and  over. 


Death  rate 
per  1,000 
for  all  occu- 
pied males. 


2.44 
4. 41 
6. 01 
10. 22 
17.73 
31.01 
88.39 


Death  rate  among  potters. 


Rate  per 
1,000. 


2.62 
3.68 
6. 26 
14.52 
31.64 
54. 15 
118.25 


Greater  (+) 
or  less  (— ) 
than  rate 
for  all  occu- 
pied males. 


+  0.18 

-  .73 

-  .75 
+  4.30 
-M3.91 
-1-23.14 
+29.86 


Ratio  to 
rate  for  all 
occupied 
males. 


107 
83 
88 
142 
178 
175 
134 


The  preceding  table  is  self-explanatory.  A  more  extended  com- 
parison, however,  is  made  in  Table  95,  in  which  the  mortality  of 
potters  from  pulmonary  tuberculosis  and  from  other  diseases  of  the 
respiratory  system  is  compared  with  the  normal  mortality  of  occu- 
pied males  from  these  diseases,  by  divisional  periods  of  life.  The 
comparison  shows  that  the  mortality  from  pulmonary  tuberculosis 
among  potters  is  decidedly  excessive  at  ages  35  to  64  by  from  1.05 
to  4.10  per  1,000.  Still  more  marked  is  the  excess  in  the  mortality 
from  respiratory  diseases  other  than  pulmonary  tuberculosis  among 
potters  at  ages  35  or  over,  which  varies  from  1.63  to  17.27  per  1,000. 
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T«LE  9S -MORTALITY  FROM  PULMONARY  TUBERCULOSIS  AND  FROM  OTHER  DIS- 
EASES OF  THE  RESPIRATORY  SYSTEM  AMONG  POTTERS,  COMPARED  WITH  THAT 
OF  ALL  OCCUPIED  MALES,  IN  ENGLAND  AND  WALES,  1900  TO  1902,  BY  AGE  GROUPS. 

Source:  Part  II,  Supplemont  to  the  Sixty-fitth  Annual  Report  of  the  Registrar-General  of  Births,  Deaths, 

and  Marriages  in  England  and  Wales.] 


Mortality  from  pulmona.ry  tuherculosis. 

Mortality  from  other  diseases 
spiratory  system. 

of  the  re- 

Death 
rate  per 
1,000  for 
all  occu- 
pied 

males. 

Death  rate  for  potters. 

Death 
rate  per 
1,000  for 
all  occu- 
pied 

males. 

Death  rate  for  potters. 

Age  at  death. 

Rate  per 
1,000. 

Greater 
(-f-)  or  less 
(— )  than 
rate  for  all 
occupied 
males. 

Ratio 
to  rate 
for  all 
occupied 
males. 

Rate  per 
1,000. 

Greater 

or  less 
(— )  than 
rate  for  all 
occupied 
males. 

Ratio 
to  rate 
for  all 
occupied 
males. 

20  to  24  years  

65  years  and  over. 

0.54 
1. 55 
2.03 
2.74 
3.04 
2. 16 
1.11 

0.62 
1.34 
2.00 
3.79 
7. 14 
4.37 
.97 

-1-0.  OS 

-  .21 

-  .03 
+1. 05 
+4. 10 
+2. 21- 

-  .14 

115 
86 
99 
138 
235 
202 
87 

0.24 
.48 
.77 
1.66 
3.32 
6. 54 
17. 77 

0.46 
.58 
.64 
3.29 
10. 78 
23. 10 
35.04 

+  0.22 
+  .10 
-  .13 
+  1.63 
+  7.16 
+16.56 
+17. 27 

192 
121 

83 
198 
325 
353 
197 

INVESTIGATIONS  BY  DEPARTMENTAL  COMMITTEE  ON  INDUSTRIAL 

DISEASES. 

With  further  reference,  however,  to  the  excessive  mortality  from 
respiratory  diseases  among  potters,  which,  as  subsequently  to  be 
shown,  is  confirmed  by  American  industrial  insurance  mortality  ex- 
perience, reference  may  be  made  to  the  discussion  of  the  occurrence 
of  potters'  asthma,  in  the  -Report  of  the  Departmental  Committee  on 
Industrial  Diseases.  The  evidence  submitted  to  the  committee  dis- 
closed a  decided  improvement  in  the  disease  liability  of  potters  to 
the  fibroid  form  of  phthisis,  based  upon  the  records  of  the  North 
Staffordshire  Infirmary,  at  Stoke-upon-Trent,  covering  the  period 
1873-1906.  Upon  a  basis  of  10,000  patients,  the  number  of  cases  of 
fibrosis  of  the  lungs  was  found  to  have  been  145  during  the  six  years 
ending  with  1878,  107  during  the  six  years  ending  with  1897,  and 
only  4  during  the  six  years  ending  with  1906.^  In  the  opinion  of  a 
qualified  medical  witness,  the  diminution  was  not  the  result  of  a 
difference  in  the  practice  of  diagnosing,  but  a  real  reduction  in  the 
prevalence  of  the  disease. '  The  improvement  in  the  disease  liability 
was  attributed  to  a  betterment  in  the  conditions  of  work  and  a  more 
effective  method  of  factory  supervision,  inspection,  and  control. 
Aside  from  these  favorable  conclusions,  however,  the  general  mor. 
tality  statistics  of  this  trade  indicate  continued  unfavorable  circum- 
stances, reflected  in  the  decidedly  excessive  degree  of  pulmonary 
tuberculosis  frequency  and  a  correspondingly  excessive  mortality 
from  other  respiratory  diseases  in  the  more  advanced  years  of  life. 

»  Minutes  of  Evidence,  Departmental  Committee  on  Compensation  for  Industrial  Dis- 
eases, London,  1907,  p.  CO. 


254     MORTALITY  FROM  RESPIRATORY  DISEASES  IN  DUSTY  TRADES. 
DESCRIPTIVE  ACCOTTNT  OF  THE  AMERICAN  POTTERY  INDUSTRY. 

These  preliminary  observations  are  strongly  indicative  of  an  in- 
dustry in  Avhich  the  dnst  problem  is  of  exceptional  importance  in 
Its  relation  to  health  and  longevity.  The  aggregate  value  of  pottery 
products  in  tiie  United  States  in  1915  was  nearly  $40  000  000  or  al 
most  twice  the  value  reported  for  1901.   The  principal  branches  of 
manufacture  are  (1)  red  earthenware;  (2)  stoneware  and  Rockin.^- 
hamware;  (3)  whiteware,  including  CC  ware ;  (4)  china,  bone,  delft 
and  belleek  ware;  (5)  sanitary  ware;  (6)  porcelain,  electrical  sup- 
plies;  (7)  miscellaneous.    The  number  of  active  manufacturing 
plants  in  1913  was  426.   The  principal  pottery-producing  States  are 
Ohio,  New  Jersey,  and  A¥est  Virginia,  which,  combined,  produce  76 
per  cent  of  the  total  product.   The  pottery  industry  has  been  admi- 
rably described  in  a  report  of  the  Bureau  of  Foreign  and  Domestic 
Commerce,'  including  descriptive  accounts  of  the  various  special 
processes,  with  observations  on  methods  and  labor  conditions  in  other 
countries.   The  principal  departments  of  the  industry  are  (1)  prepa- 
ration of  materials;  (2)  forming  the  ware;  (3)  firing  the  ware; 
(4)  decorating;  (5)  paclring,  etc.   Each  branch  consists  by  itself  of 
numerous  and  often  highly  specialized  processes,  which  do  not  permit 
of  being  briefly  described.   Practically  without  exception,  however, 
it  may  be  said  that  all  processes  involve  more  or  less  dust  exposure, 
the  nature  of  which,  of  course,  will  vary  considerably  according  to 
the  product.   As  a  general  conclusion,  based  upon  reasonably  thor- 
ough investigations  in  this  country  and  abroad,  it  may  be  said  that 
the  sanitary  and  other  conditions  affecting  the  health  of  potters  in 
this  country  are  decidedly  better  than  those  which  affect  the  health 
of  potters,  for  illustration,  in  England  and  Wales.  The  workshops  in 
this  country,  as  a  rule,  have  a  greater  abundance  of  light  and  venti- 
lation and  more  adequate  provision  for  heating  during  the  winter. 
The  more  extensive  use  of  machinery,  by  which  most  of  the  very  hard 
labor  in  mixing  the  clay  and  running'  the  so-called  jigger  and  jolly 
machines  is  largely  done  awa-y  with,  is  also  a  factor  of  considerable 
practical  importance.    On  account  of  the  specific  liability  to  lead 
poisoning  in  the  pottery  industry,  it  is  suggested  that  the  propor- 
tion of  lead  used  in  the  dipping  processes  in  this  country  should  be 
generally  much  less  than  in  England  and  Wales.   The  clunatic  con- 
ditions in  the  United  States  are  also  in  favor  of  a  lower  mortality 
rate  from  respiratory  diseases  resulting  from  weather  exposure.- 

'  The  Tottery  Industry.  Miscellaneous  Series,  No.  21.  U.  S.  Bureau  of  Foreign  and 
Domestic  Cominorcp.    Wa.sliiugton,  1915. 

»  Lead  Poisoning,  by  Sir  Thomas  Oliver.    London,  1914. 
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DESCRIPTION  OF  PROCESSES  ACCORDING  TO  DDST  EXPOSURE. 

The  disease  liability  of  employees  in  the  various  branches  of  the 
pottery  industry  in  the  United  States,  roughly  approximated,  is  as 
follows : 

1.  Office  workers,  dust  exposure  very  slight  and  general  conditions 
favorable. 

2.  General  outside  laborers,  dust  exposure  slight,  but  general  con- 
ditions often  far  from  favorable. 

3.  Mixers  of  materials  for  glaze,  etc.,  dust  exposure  very  consider- 
able, especially  of  clay,  flint,  and  white  lead. 

4.  Slip  makers,  pug-mill  workers,  etc.,  considerable  dust  exposure 
and  dampness. 

5.  Mold  makers,  some  dust  exposure,  chiefly  to  plaster  of  Paris. 
'6.  Throwers,  some  dust  exposure.   Occupation  is  more  or  less  ob- 
solete. 

7.  Jigger  men  and  jolly  men,  considerable  dust  exposure,  but  fairly 
favorable  indoor  conditions. 

8.  Pressers  of  hollow  ware,  some  dust  exposure,  but  fairly  favor- 
able indoor  conditions. 

9.  Pressers  of  flat  ware^  some  dust  exposure,  but  fairly  favorable 
indoor  conditions. 

10.  Pressers  of  sanitary  ware,  a  lesser  degree  of  dust  exposure, 
but  occasionally  considerable  dampness. 

11.  Sagger  makers,  exposure  to  dust  and  dampness  and  frequently 
heavy  physical  strain. 

12.  Kiln  men,  placers,  considerable  exposure  to  flint  dust  and  other 
unfavorable  conditions. 

13.  Kiln  men,  drawers,  considerable  exposure  to  dust  and  fre- 
quently extreme  heat. 

14.  China  scourers,  brushers  (women),  very  considerable  exposure 
to  irritating  flint  and  other  dust. 

15.  Dippers  and  dipper  helpers,  exposure  to  risk  of  lead  poisoning 
and  much  dampness. 

16.  Decorators,  printers,  and  fillers-in,  exposure  to  mineral  poisons, 
lead  poison,  and  atmospheric  pollution  on  account  of  odor  of  tur- 
pentine. 

17.  Ground  layers  (decorators),  very  considerable  exposure  to 
risk  of  inhalation  of  dry  dust  of  mineral  paints. 

18.  Warehousemen,  slight  degree  of  exposure  to  inorganic  dust. 

19.  Packers,  considerable  exposure  to  dust  of  straw  and  inorganic 
dust. 

20.  Sweepers,  exceptionally  serious  exposure  to  flint  and  clay  dust. 


» This  list  Is  based  upon  personal  Investigations  into  the  pottery  industry,  chiefly  In  the 
States  of  New  Jersey,  Ohio,  and  West  Virginia. 
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21.  Flint-mill  workers,  considerable  and  continuous  exposure  to 
tne  most  dangerous  fonn  of  irritating  flint  dust 

Those  obser\'ations  are  only  approximate,  and  it  should  be  consid- 
ered  that  the  different  employments  are  frequently  carried  on  in 
conjunction  with  or  in  continuance  of  one  another.    The  most  ex- 
posed employments  are  those  of  china  scourers,  ground  layers 
sweepers,  and  flint-mill  workers.  ' 

PATHOLOGY  AND  SYMPTOMOLOGT  01-  THE  DTTST  PROBLEM. 

The  pathology  and  symptomology  of  the  dust  problem  in  the  pot- 
tery industry  has  attracted  the  serious  attention  of  all  authorities 
on  occupational  diseases.  A  concise  and  exceptionally  conclusive 
though  very  brief  contribution  to  the  study  of  lung  sclerosis  in 
porcelain  workers  was  made  by  a  French  authority— Dr.  Lemaistre— 
m  Le  Progres  Medical  and  translated  in  the  Medical  Record  for 
December  27,  1890,  in  connection  with  which  it  is  stated  that— 

_  Sections  of  the  lung  are  generally  colored,  according  to  the  mate- 
rial that  has  been  introduced;  but  here  the  lung  is  blackish,  although 
the  substance  introduced  may  be  white,  owing  to  inflammatory  con- 
ditions..  Ihe  symptoms  are  analogous  to  tuberculosis  and  the  diag- 
nosis IS  difficult.  The  posterior  aspect  of  the  lung  is  most  frequentfy 
the  seat  of  the  sclerosis.  Sometimes  the  sounds  of  pulmonary  em- 
physema or  of  pleurisy  may  be  heard.  It  is,  however,  differentiated 
from  emphysema  by  the  absence  of  tympanitic  sounds.  The  sputa 
are  characteristic.  There  is  no  hectic  fever  or  nocturnal  sweatino- 
Men  are  more  frequently  attacked  than  women.  He  has  found 
bacilli  in  the  sputa  and  regards  the  disease  as  a  tubercular  fibrosis. 
The  siliceous  particles  produce  ulcerations  in  the  bronchi,  upon 
which  the  tubercular  matter  is  grafted,  and  continues  to  exert  aja 
irritant  action  which  induces  hyperplasia  of  the  connective  tissue. 
This,  to  a  certain  extent,  is  salutaxy. 

POTTERS'  ASTHMA, 

Partly  in  consequence  of  this  condition  inimical  to  the  health  of 
pottery  employees  generally  the  term  "  potters'  asthma  "  has  been 
widely  accepted  as  typical  of  the  highly  specialized  conditions 
under  which  respiratory  affections  resulting  from  continuous  dust 
exposure  in  the  pottery  industry  are  likely  to  occur.  In  a  measure 
potters'  asthma  resembles  miners  phthisis,  but  it  is  frequently  in- 
distinguishable from  true  tuberculous  phthisis,  without  the  preceding 
lung  fibrosis.  It  was  brought  out  in  the  evidence  collected  by  the 
departmental  committee  on  industrial  diseases  that  china  scourers 
and  biscuit  placers  were  probably  the  most  liable  to  potters'  asthma, 
but  all  the  indoor  occupations  in  the  potteries  are  more  or  less  af- 
fected, though,  of  course,  to  a  considerably  varying  degree.  A  table 
was  presented  by  Dr.  Dawes  of  the  deaths  of  jjotters  in  Longton, 
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Staffordshire,  for  the  period  1898  to  1906,  showing  conclusively  the 
excessive  incidence  among  potters  of  deaths  from  bronchitis,  potters' 
asthma,  and  fibroid  phthisis.  All  of  these  terms  are  more  or  less 
inclusive  of  each  other. 

•COMPARATIVE  OCCUPATIONAL  MORTALITY  STATISTICS. 

A  table  was  also  introduced  into  the  evidence  by  Dr.  Tatham, 
based  upon  the  mortality  of  England  and  Wales  for  1900  to  1902, 
including  comparative  statistics  for  other  dusty  trades,  as  follows : 

TvBLE  96.-C0MPARATIVE  MORTALITY  FROM  PHTHISIS  AND  DISEASES  OF  THE  RES- 
PIRATORY SYSTEM  IN  CERTAIN  SPECIFIED  OCCUPATIONS,  ENGLAND  AND  WALES, 
1900  TO  1902. 


Occupation. 


Agriculturist  

Dock  laborer,  wliarl  laborer  

Potter,  earthenware,  etc.,  manufacturing  

Cutler,  scissors  maker  

Tin  miner  

Nail ,  anchor  chain,  and  other  Iron  and  steel  manufac- 
tures  

Stone,  slate  quarrier  

Brass, bronze,  manufacturer,  founder,  finisher,  worker. 
Bricklayer,  mason,  builder  


Phthisis  and  diseases 
0  f  the  respirator}'  sys- 


MortaUty  figure. 


tem. 

Mortality 
figure. 

Ratio. 

Phthisis. 

Diseases  of 
respiratory 
system. 

161 
632 
741 
812 
1,577 

100 

393 
460 
504 
980 

79 

291 
277 
516 
838 

82 
341 
464 
296 
739 

493 
390 
469 
364 

306 
242 
291 
226 

1S2 
186 
262 
188 

311 
204 
207 
176 

Note.— This  table  is  to  be  read  thus:  Among  a  certain  number  of  males  aged  25  to  65  years  in  the  general 
population,  1,000  deaths  occurred  during  the  years  1900  to  1902;  of  these  1,000  deaths,  186  wore  due  to  phthisis 
and  174  to  diseases  of  the  respiratory  system.  Among  an  equal  number  of  agriculturists  living,  at  the  same 
ages,  there  wore  79  deaths  from  phthisis  and  82  from  diseases  of  the  respiratory  system.  Among  an  equal 
number  of  dock  laborers,  291  and  341,  respectively,  and  so  on. 


RESULTS  OF  SANITARY  IMPROVEMENTS. 


Attention  was  directed  in  the  evidence  to  the  material  improve- 
ment in  the  health  conditions  of  the  pottery  industry  of  England 
and  Wales  during  the  last  30  years,  particularly  by  Dr.  Frank  Shuf- 
flebotham,  who  presented  data  relative  to  the  frequency  of  fibrosis 
of  the  lungs  as  observed  in  the  experience  of  the  North  Stafford- 
shire Infirmary,  Stoke-upon-Trent,  wliich  is  a  center  of  the  English 
pottery  indu.stry.  The  seriousness  of  the  existing  situation,  however, 
in  1907,  wlien  the  departmental  committee  on  industrial  diseases 
made  its  investigations,  is  concisely  set  forth  in  a  brief  stateroBnt  by 
Dr.  C.  Petgrave  Johnson,  as  follows : 

I  find  that  during  the  seven  years,  1900-1906,  of  potters'  pressers 
living  in  Stoke,  47  died.  Of  these,  14  died  of  bronchitis,  15  of 
phthisis,  and  5  of  pneumonia,  i.  e.,  over  72  per  cent  of  the  deaths 
were  due  to  lung  diseases.  If  the  deaths  in  the  North  Stafford  In- 
lirmary  and  the  Stoke-upon-Trent  Union  Hospital  are  included; 
106811°— 18— Bull.  231  17 
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vi'n      n']^:^*'^  ""T"'^  P'^n"^'"''  P^'essers  occurred  in  the  same  seveiv 
>c.us.    0±  these  31  were  due  to  bronchitis,  43  to  phthisis,  and  4  to 
pneumonia,  i.  e,  70  per  cent  of  the  deaths  ^ere  due  to  lung  d"seas.^ 
Ihese  figures  are  correct.  " 
I  find  that  during  the  seven  years,  1900-1906,  in  not  a  single  in- 

the  1. 01  th  Stafford  Infirmary  or  in  the  workhouse  hospital  or  in 
the  borough  o±  Stoke,  is  fibroid  phthisis  or  potters'  asthma,  or  r'v- 
rhosis  ot  the  lungs,  or  fibroid  pneumonia  given  as  the  cause  of  doatli 
IJronchitis,  phthisis,  pulmonary  tuberculosis,  pneumonia,  are  the  dis- 
eases ot  the  lungs  which  are  mentioned. 

I  should  like  to  supplement  this  by  stating  that  the  changes  in  the 
lungs  caused  by  particles  of  dust  progress  very  slowlv,  years  pass- 
ing during  the  development.  Should  tuberculosis  of  the  lun«^s  super- 
vene, the  man  dies  in  a  comparatively  short  time,  and  anv  luno- 
changes  due  to  dust  do  not  attract  attention.  Should  bronchitis  de"^ 
yelop,  however,  he  survives  for  years,  and  latterly,  in  the  intervals— 
1  ^^^"7°*  comparative  freedom  from  bronchitis,  the  lung  changes 
due  to  dust  may  attract  attention  or  may  not.  The  bronchitis  symp- 
toms, however,  always  attract  more  attention. 

INJUmOTJSNESS  OP  SCOURING  PROCESS. 

These  general  observations  concerning  the  pottery  industry  as 
a  whole  are  amplified  by  an  extensive  amount  of  evidence  concei-n- 
iiig  health-injurious  processes  in  detail.  Concerning  china  scouring, 
for  illustration,  it  is  said  in  the  report  of  the  chief  inspector  of 
factories  and  workshops  for  1908,  that — 

"  Scouring  "  is  one  of  the  many  operations  to  which  china  is  sub- 
jected during  the  course  of  its  manufacture  and  is  comparatively 
simple,  being,  in  fact,  merely  subsidiary  to  the  manufacturing  proc- 
ess. In  order  to  prevent  the  pieces  of  soft  unbaked  clay  from  be- 
coming fused  to  each  other,  or  to  sides  of  the  saggers  in  which  they 
are  placed  during  the  fii-ing  in  the  kiln,  each  piece  is  separately 
buried  in  a  bed  of  fine  flint  dust  with  which  the  sagger  is  filled.  After 
the  firing  is  accomplished  this  flint  dust,  which  resembles  fine  sand, 
has  to  be  removed.  The  heat  causes  a  considerable  portion  of  it  to 
become  fused  to  the  surface  of  the  baked  ware  to  which  it  adheres, 
and  it  is  therefore  necessary  to  get  rid  of  this  by  scrubbing  each  piece 
of  ware  with  a  dry  and  very  stiJf  brush.  The  operation,  as  its  name 
imijlies,  is  more  drastic  than  that  of  mere  dusting.  The  piece  is  first 
"knocked"  and  the  sharp  jai-s  cause  the  loose  dust  to  fall  off,  then 
scrubbed  with  a  revolving  motion  with  a  stiff  brush  (often  worked 
by  power),  and  then  it  is  rubbed  with  coarse  flannel;  finally,  the  re- 
mains of  the  rough  adhering  particles  are  smoothed  off  b}^  means  of 
sandpaper.  From  this  description  it  will  be  seen  that  the  operation 
is  a  very  dusty  one. 

INJURIOITSNESS  OF  FLINT  DUST. 

Attention  is  directed  in  this  statement  to  the  difference  between 
china  scouring  and  earthenware  "  towing,"  it  being  stated  that  in 
earthenware  the  material  to  be  removed  is  soft  clay  dust,  while  in 
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china  it  is  a  very  finely  ground  flint,  the  microscopical  particles  of 
wliich  are  sharp  and  jagged.  The  conditions  are  particularly  unfa- 
vorable in  small  plants  where  rules  and  regulations  regarding  mechani- 
cal methods  of  dust  removal  can  not  be  effectively  applied  except  at 
prohibitive  expense.  At-  the  same  time  it  is  thoroughly  well  recog- 
nized, and  as  joointed  out  in  the  report  referred  to,  that  "  a  micro- 
scopic examination  of  the  flint  in  which  china  is  bedded  shows  that 
owing  to  the  shape  of  the  particles  it  forms  one  of  the  most  mechani- 
cally injurious  of  all  dusts."  And  in  the  Staffordshire  district  the 
relation  of  this  dust  to  pulmonary  tuberculosis  is  so  well  known  that 
death  certificates  frequently  merely  mention  as  cause  of  death  the 
significant  term  "  flint."  Since  most  of  this  work  is  done  by  women, 
in  the  United  States  as  well  as  in  England  and  on  the  Continent,  the 
mortality  data,  usually  limited  to  males,  have  not  become  available. 
A  special  investigation,  however,  was  made  in  the  Longton  district 
concerning  the  female  population,  with  the  result  shown  in  Table  97. 

TvBLE  97.— MORTALITY  PROM  RESPIRATORY  DISEASES  (rNTCLUDINO  PHTHISIS)  IN 
LONGTON:  CHINA  SCOURERS  AND  TOTAL  TEMALE  POPULATION  COMPARED,  1S96 
TO  1898. 

[Rates  are  based  on  female  population  In  1891  (10,561)  and  number  of  china  scourers  in  1898  (160),  ages 

15  to  70.] 


Year. 

Deaths  from  respiratory  diseases  (includiuR 
phthisis)  among — 

All  females. 

China  scourers. 

Number. 

Rate  per 
1,000  per 
annum. 

Number. 

Rate  per 
1,000  jier 
annum. 

1S96  

45 
49 
29 

4.3 
4.6 
5.5 

12 
11 
6 

75.0 
68.9 
75.0 

:S9S '  

>  From  January  to  Jime. 

The  data,  of  course,  are  of  rather  limited  extent,  but  they  are  quite 
sufficient  for  the  purpose  of  emphasizing  the  extreme  injuriousness 
of  china  scouring  as  carried  on  under  existing  conditions  which,  as  a 
general  rule,  preclude  adequate  consideration  of  effective  methods 
for  the  control  of  the  dust  evil.  As  is  well  said  in  connection  with 
the  foregoing  table  in  the  report  referred  to — 

In  order  to  reduce  the  appalling  death  rate  shown  in  the  table  it  is 
necessary  to  prevent  the  inhalation  of  flint  by  the  workers.  It  is  a 
fact  that  every  form  of  dust  produced  during  the  course  of  a  manu- 
facturing process  can  be  extracted  from  the  workroom  by  means  of 
a  sufficient  number  of  properlv  placed  and  efficiently  contrived  ex- 
naust  fans.  The  important  point  is  that  this  should  be  done  in  such 
a  manner  as  to  prevent  the  dust  from  becoming  dispersed  in  the  air 
or  from  being  drawn  past  the  faces  of  the  workers.  In  several  fac- 
tories we  found  that  fans  had  been  introduced,  and  when  these  were 


260      MORTALITY  FROM  RESI'IRATORY  DISEASES  IN  DUSTY  TRADES. 

HfiHont  the  atmosphere  and  the  clothes  of  the  women  themselves  were 
strikingly  free  from  fhnt.  In  two  factories  we  found  si  h?tit,aes  for 
a  fan  but  we  observed  no  dilTercnce  between  these  and  f  p  tcs  n 

vhidi  there  were  no  means  of  removing  the  dust  -  in  mo't  cats  IV 
benches  are  placed  directly  in  front  of"  the  wimlLws,   o  that  wl  en 

hese  are  open  the  dus  is  blown  directly  into  the  faces  of  the  woHcers 
Ihe  structural  conditions  of  some  of  the  smaller  china  factor  ed  u-e 
such  that  we  are  in  agreement  with  the  opinion  of  the  medical  mJ  n- 
bers  of  the  commiUee  of  1893,  and  with  that  expressed  in  he  spec i  l 
report  of  Profs.  Thorpe  and  Oliver  that  "they  are  wholly  or  n 
part  unfitted  for  use  as  work  places,  inasmuch  Is  work  can  not  be 
carried  on  m  them  without  injury  to  health."  In  others,  however 
alteratioiis  entailing  a  small  expense  would  very  materially  improve 
the  conditions,  while  m  all,  so  long  as  they  are  permitted  to  remain 
m  use,  effective  means  of  drawing  off  the  clouds  of  unhealthv  dust 
are  a  necessity. 

CONTINUOTJSNESS  OF  INJURIOUS  CONDITIOITS. 

This  lamentable  condition  has  remained  practically  unchanged  in 
the  pottery  industry  since  its  development  on  a  large  scale,  for,  as 
shown  by  the  evidence  before  the  royal  commission  of  1841,'  inquirino- 
into  the  employment  of  children  and  young  persons,  the  excessivt 
frequency  of  respiratory  diseases  resulting  from  exposure  to  flint 
and  other  dust  was  thoroughly  well  recognized  at  the  time  but  cpn- 
sidered  inherent  in  the  conditions  under  which  the  industry  Avas  car- 
ried on.  Conditions  in  this  country  have  not  been  subjected  to  an 
equally  thoroughgoing  scientific  investigation,  but  the  recorded  ob- 
servations of  factory  inspectors,  health  officials,  and  others  quite  fully 
confirm  the  prevailing  view  that  while  the  health  and  mortality  of 
potters  in  America  are  more  favorable  this  is  chiefly  because  of  better 
sanitary  surroundings,  housing,  food,  etc., .higher  wages  and  shorter 
hours,  and  a  decidedly  lesser  incidence  of  habits  of  intoxication.  Dr. 
H.  R.  M.  Landis,  of  the  Phipps  Institute  of  Philadelphia,  in  an  in- 
vestigation regarding  American  potteries  points  out  that — 

Plis  own  observations  had  led  him  to  believe  that  more  care  should 
be  exercised  on  the  part  of  the  workmen  in  the  disposal  of  the  frag- 
ments of  clay  which  were  thrown  off  in  the  fashioning  of  the  various 
utensils.  Too  much  of  it  was  allowed  to  fall  on  the'floor  about  the 
work  bench,  and  as  a  result  was  walked  upon  and  quickly  pulverized 
into  dust.  Face  masks  had  been  repeatedly  advocated,  but  had  ne\  er 
been  particularly  successful,  for  the  reason  that  the  workmen  were 
averse  to  using  them.  He  believed  that  these  individuals,  especially 
those  working  in  the  dusty  departments,  should  be  subjected  to  fre- 
quent medical  inspections.  A  compulsory  examination  three  or  four 
times  a  year  would  undoubtedly  result  in  detecting  many  cases  which 
would  otherwise  pass  into  the  terminal  stages  of  potters'  asthma  or 
tuberculosis.^ 


1  rh.vslcnl  and  Moral  CoiiclUlon  of  tlie  CUlldi-eu  and  Young  Persons  Employed  In  Mines 
and  Manufactures,  London,  1843. 
"Medical  Record,  July  25,  1014. 
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SANITARY  ASPECTS  OF  THE  POTTERY  INDUSTRY  IN  OHIO. 

Hayliurst  in  his  mimeroiis  reports  on  industrial  conditions  m 
Oliio  has  extensively  dealt  with  the  pottery  industry,  and  in  a  gen- 
eral way  the  results  of  his  investigations  confirm  conclusions  based 
upon  foreign  experience.  Concerning  slip  making,  which  means 
the  removing  of  the  clays  in  the  form  of  dust  and  lumps  from  the 
stock  bins,  followed  by  grinding,  water  washing,  and  ^sifting  proc- 
esses, through  the  use  of  pug  mills,  agitators,  compressmg  machines, 
and  drying  kilns,  the  dust  hazard  was  found  to  be  serious  in  23  work 
places,  fairly  serious  in  6,  and  of  small  importance  in  9,  out  of  a 
total  of  38.  It  was  found  that  the  chief  causes  of  dust  in  the  atmos- 
phere in  connection  with  slip  making  were  the  more  or  less  constant 
shoveling  of  clays  in  the  dry  form,  its  escape  from  grinding  ma- 
chines, and  it«  being  raised  from  the  floor  by  moving  air  currents, 
etc.  In  20  of  the  places  dampness  was  an  additional  occupational 
hazard,  chiejfly  because  of  faulty  floor  drainage,  leaky  vats,  etc. 
The  general  appearance  of  the  workers  was  not  more  than  fair  in  30 
of  the  38  work  places.  Many  prematurely  aged,  pale,  and  under- 
Aveight  men  were  seen  among  those  longest  employed.  According 
to  a  report  in  the  Ohio  Public  Health  Journal  for  January-March, 
1916,  "  the  chief  complaints  of  the  workers  were  the  breathing 
of  dust,  damp  quarters,  heat,  fatigue,  poor  washing  facilities,  and 
general  insanitary  quarters."  Excepting,  however,  the  dust  hazard, 
none  of  the  other  conditions  was  considered  seriously  injurious  to 
healtlv 

INJTJRIOTJSNESS  OF  FLINT-DTJST  MAKING. 

Flint-dust  making  without  question  is  the  most  hazardous  process 
in  the  pottery  industry.  Only  a  few  of  the  large  firms  were  found 
to  employ  this  process  on  their  own  account,  but  the  attention  of  the 
investigators  was  directed  to  two  firms  employing  foreign  laborers 
engaged  in  making  this  product,  which  involves  crushing,  grinding, 
conveying,  and  packing,  in  connection  with  all  of  which  there  was 
observed  "  an  unusual  amount  of  fine,  hard  flint  dust,  which  pervaded 
the  air  of  the  work  place  and  coated  the  openings  of  windows,  doors, 
and  roof  vents  with  a  white  flourlike  powder."  It  is,  therefore, 
properly  suggested  that  dust-confining  machinery,  short  hours,  and 
respirators  ai'e  needed  in  all  such  places. 

MOLD  AND  SAGGER  MAKING. 

In  the  same  investigation  the  process  of  mold  making  was  reported 
upon  for  16  plants.  The  molds  are  made  of  plaster  of  Paris,  which 
involves  considerable  exposure  to  a  recognized  injurious  form  of 
mineral  dust.    Health  appliances  to  handle  and  confine  the  dust 
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aiiecluuiicall}'  were  found  to  be  absent  in  all  places.  In  10  of  the  10 
places  the  dust  was  considered  to  constitute  a  fairly  serious  health 
hazard.  In  10  of  the  worlc  places  the  appearance  of  the  workers  wa'' 
considered  unsatisfactory.  The  chief  complaint  was  on  account  of 
the  breathing  of  the  dust  and  general  unsanitary  features.  It  is 
suggested  that  it  would  appear  "that  mechanical  means  could  bn 
contrived  to  convey  and  weigh  the  dusts  used,  for  being  a  dusty  oc- 
cupation and  an  injurious  type  of  dust,  workers  should  be  under 
medical  supervision,  and,  in  addition,  respirators  should  be  furnished 
and  worn  during  the  performance  of  unavoidably  dusty  operations." 

Sagger  making  is  described  by  Hayhurst  as  consisting  in  the  mak- 
ing, shaping,  baking,  finishing,  and  repairing  of  the  clay  containers 
in  which  the  pottery  ware  is  baked  in  the  kilns.  This  occupation 
employs  relatively  few  persons  in  the  pottery  industry.  The  dust 
factor  was  considered  of  importance  in  10  out  of  19  plants  investi- 
gated. The  chief  cause  of  the  dust  was  "the  careless  handling  and 
dumping  of  clays  and  the  disturbance  of  the  dust  on  the  floors  and 
benches  by  the  workmen  or  by  air  currents."  The  chief  occupational 
hazard,  however,  was  not  the  dust,  but  the  liability  to  chronic  lead 
poisoning.  The  general  complaint  was  on  account  of  the  breathing  of 
dust  and  exposure  to  dampness,  with  resulting  liability  to  rheuma- 
tism.   Heat  exposure  was  not  considered  serious. 

JIGGERMEN,  JOLLYMEN,  AND  PRESSERS. 

Pottery-making  processes  proper  include  the  work  of  the  throwers, 
the  jiggermen,  the  jolljanen,  and  the  pressers.  More  precistly  tlie 
employments  in  the  Ohio  pottery  industry  are  stated  by  Hayhurst 
to  include  "batters-out,  pressers,  jiggermen,  jollymen,  turners,  han- 
dlers, stickers-up,  dish-specialty  makers,  finishers,  machine  pressers, 
mold  boys  (called  also  mold  runners  and  dog  trotters),  and  helpers." 
The  processes  in  connection  with  these  employments  were  investi- 
gated in  53  plants,  including  all  branches  of  the  industry,  employing 
3,048  wage  earners,  of  whom  2,521,  or  82.7  per  cent,  were  males  and 
527,  or  17.3  per  cent,  were  females.  The  majority  of  all  potters,  it  is 
stated,  are  employed  in  the  bisque-making  rooms.  The  class  of  work- 
ers was  found  to  be  mostly  native  and  above  the  average.  In  -10  of 
the  work  places  the  employees  were  found  to  be  exposed  to  a  con- 
siderable hazard  on  account  of  the  breathing  of  fine  clay  dust.  Some 
machine  pressrooms  were  free  from  dust,  but  others  were  very  dirty, 
apparently  because  clays  were  handled  drier.  The  finishers,  chiefly 
women,  who  scrape  rapidly  revolving  articles,  ran  the  greatest  dust 
hazard,  while  the  mold  boys  and  helpers,  who  handled  the  dried 
bisques  in  the  ovens,  suffered  next  in  hazards.  In  no  places  were  local 
exhaust  systems  found  for  the  protection  of  finishers.  Dampness 
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was  quite  common  and  was  found  to  be  a  serious  hazard  in  2o  of  the 
work  phices  investigated.  Complaint  was  made  of  insufficient  hoat- 
insr,  and  poor  ventilation  was  reported  in  more  than  half  ot  the 
plants  investigated,  especially  during  the  winter  months.  The  basis 
of  this  complaint  was  the  large  number  of  work  people  assembled 
together,  the  presence  of  the  baking  ovens,  and  the  lack  of  air  agita- 
tors and  air-conditioning  systems,  and  often  to  the  absence  of  ordi- 
nary vents  in  types  of  buildings  which  it  was  impossible  to  ^•entllate 
sufficiently  without  mechanical  means.  The  general  appearance  of 
the  workers  was  favorable  in  only  10  places,  but  in  the  balance  many 
fatigued,  under-weight,  and  physically  inferior  employees  were  ob- 
served. The  usual  complaints  were  on  account  of  the  heat,  fatigue, 
dust,  poor  ventilation,  dampness,  and  cold.  It  is  held  that  this 
particular  process  is  the  chief  source  of  tuberculosis  in  the  pottery 
industry,  and  that  many  instances  of  the  disease  were  brought  to  the 
attention  of  the  investigators  of  the  Ohio  State  Board  of  Health 
by  both  workmen  and  employers,  tisually,  however,  with  the  informa- 
tion that  its  occurrence  was  unavoidable.  Among  the  hygienic  short- 
comings pointed  out,  the  investigation  emphasized  the  injurious 
nature  of  atmospheric  changes  and  the  absence  of  physical  examina- 
tion. Attention  is  directed  to  the  fact  that  pneumonia  is  a  frequent 
occupational  disease  among  those  who  inhale  clay  and  other  mineral 
dust.  The  generally  dust-contaminated  nature  of  the  atmosphere  in 
the  workrooms  was  sufficiently  established  to  justify  the  conclusions 
arrived  at. 

.  Similar  conclusions  apply  more  or  less  ,to  other  processes  in  the 
pottery  industry,  the  dangers  of  which  in  some  cases,  however,  are 
materially  increased  by  the  risk  of  lead  poisonhig.  How  far  there 
is  a  possible  relation  between  lead  poisoning  and  pulmonary  tuber- 
culosis has  not  been  determined.^  It  is,  however,  fair  to  assume  that 
whatever  conditions  result  in  a  diminution  of  vital  resistance  gener- 
ally must  more  or  less  act  as  a  predisposing  cause  of  pulmonary 
tubercidosis. 

LEAD  POISONIITG  AND  PTTIMONARY  DISEASES. 

The  dangers  of  lead  poisoning  in  the  pottery  industry  have  been 
reported  upon  in  numerous  official  investigations,  including  Bulletin 
104  of  the  United  States  Bureau  of  Labor  Statistics.  Dr.  George 
Eeid,  m  a  discussion  of  the  evidence  of  the  departmental  committee 
appointed  to  inquire  into  the  dangers  attendant  on  the  use  of  lead 
in  the  manufacture  of  earthenware  and  china,  published  by  the 

^  sir  Thomas  Oliver,  in  his  "  Lead  Poisoning,"  London,  1914,  pp.  83-88,  carefully  con- 
Birtors  the  question  as  to  whether  or  not  lead  poisoning  of  itself  predisposes  to  tuberculosis 
Including  the  opinion  of  Prof.  Hahn  of  Munich  and  the  animal  cxperlmontation  of 
O.  Loriga.  Oliver  concludes  that  "  the  only  way  in  wliich  it  can  do  so  is  by  reducing  the 
general  vital  resistance  of  the  individual." 
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British  Government  in  1910,  raises,  however,  a  very  important  <hios- 
tion  when,  according  to  the  British  Medical  Journal  (Sept.  24  1910) 
he  remarks  that,  »  without  minimizing  the  gravity  of  the  situation  so 
tar  as  load  poisonmg  is  concerned,  the  mortality  from  this  cause  is 
a  cipher  compared  with  the  deaths  from  phthisis  and  respiratory 
diseases— the  death  rate  from  plumbism  per  1,000  being  0  81  com- 
pared with  7.05  for  phthisis."  In  the  same  publication  it  is  said  that 
anotlier  interesting  and  far-reaching  problem,  which  was  also  raised 
by  Dr.  Eeid,  was  with  reference  to  compensation  in  cases  of  luna 
diseases  among  potters,  which  is  referred  to  as  a  problem  bristling 
with  difficulties.  In  proportion,  of  course,  as  industrial  lung  diseases 
are  brought  within  the  range  of  workmen's  compensation  for  indus- 
trial injunes,  as  possibly  quite  separate  and  distinct  from  industrial 
diseases  in  the  strictly  limited  sense  of  the  term,  the  necessary  methods 
and  means  of  dust  prevention  will  receive  more  adequate  considera- 
tion. 

The  report  of  the  departmental  committee  on  the  pottery  trade 
is  one  of  the  most  important  contributions  to  the  literature  of  occu- 
pational diseases,  and  although  chiefly  with  reference  to  the  dangers 
of  lead  poisoning,  the  report  includes  a  mass  of  related  evidence  of 
exceptional  usefulness  in  general  consideration  of  the  health  prob-' 
lem  in  industry.  The  investigation  of  the  special  cominittee  included 
550  pottery  works  employing  63,000  persons  and  7  lithographic  trans- 
fer Avorks.  It  was  found  that  out  of  63,000  workers  6,856,  or  11 
per  cent,  were  brought  in  contact  with  lead,  whereas  23,000,  or  37 
per  cent,  were  exposed  to  the  inhalation  of  dust.  The  latter  conclu- 
sion, however,  must  be  accepted  in  a  restricted  sense,  since  the  com- 
mittee apparently  concerned  itself  only  with  dust  obviously  seri- 
ously injurious  and  sufficiently  determinable  as  to  quantity  and 
health-injurious  qualities.  It  is  difficult  to  accept  the  conclusion  that 
53  per  cent  of  the  workers  in  English  potteries,  as  stated  in  a  letter  in 
the  Journal  of  the  American  Medical  Association,  dated  Ix)ndon, 
July  9,  1910,  "  are  not  exposed  to  any  particular  danger  to  health." 
Investigations  in  this  country,  particularly  in  Ohio,  indicate  that  a 
much  smaller  proportion  of  pottery  employees  is  engaged  in  rela- 
tively hai'mless  emploj^ments. 

MORTALITY  OF  POTTERS— UNITED  STATES  REGISTRATION  AREA. 

The  mortality  of  potters  has  been  reported  upon  only  for  the  year 
1909  by  the  Division  of  Vital  Statistics  of  the  United  States  Census 
Bureau  and  no  subsequent  information  has  been  made  public,  so  that 
the  data  are  of  rather  limited  value.  This  is  particularly  regrettable 
in  the  case  of  so  important  an  occupation  as  the  pottery  industry,  for 
the  mortality  returns  for  the  United  States  registration  area  for  the 
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year  referred  to  are  limited  to  136  deaths  from  all  causes,  of  which 
47,  or  34.6  per  cent,  were  from  pulmonary  tuberculosis.  The  details 
of  the  mortality  by  divisional  periods  of  life  are  shown  in  Table  98. 

Table  98.-PR0P0RTI0NATE  iMORTALTTY  OF  POTTERS  FROM  PULMONARY  TUUER- 
CULOSIS,  UNrrED  STATES  REGISTRATION  AREA,  1909,  BY  AGE  GROUPS. 


Age  at  death. 


15  to  2-1  years  

25  to  34  years  

35  to  44  ye.nrs  

45  to  .54  years  

55  to  &4  years  

65  years  and  over  

Total,  15  years  and  over 


Peaths 
from  all 
causes.- 


136 


Deaths  from  pulmonary 
tuberculosis. 


Number. 


47 


Per  cent 
of  deaths 
fro'ii  all 
causes. 


46.2 
44.4 
42.3 
37.5 
41.7 
3.S 


34.6 


99.— PROPORTIONATE  MORTALITY  OF  POTTERS  FROM  N0NTUBERCUL0U3 
RESPIRATORY  DISEASES,  UNITED  STATES  REGISTRATION  AREA,  1909. 


Deaths  from  Dontuber- 
c  u  1 0  u  s  respiratory 
diseases. 

Cause  of  death. 

Number. 

Per  cent 
of  deaths 
from  all 
causes. 

1 

0.7 
.7 
6.7 
4.4 

1 

9 

6 

17 

12.5 

Table  98,  although  limited  to  a  relatively  small  number  of  deaths, 
quite  conclusively  sustains  the  results  of  other  investigations  as  re- 
gards the  excessive  frequency  of  pulmonary  tuberculosis  in  the  pot- 
tery industry  throughout  practically  the  entire  working  period  of 
life.  Aside  from  the  distinctly  excessive  proportion  of  deaths  from 
pulmonary  tuberculosis  the  mortality  from  nontuberculous  respira- 
tory diseases,  shown  in  Table  99,  is  also  excessive,  or  12.5  per  cent, 
compared  with  9.2  per  cent  for  glassworkers  and  10  per  cent  for  all 
occupied  males,  according  to  data  received  from  the  sanw  official 
American  sources. 

MORTALITY  OF  POTTERY  EMPLOYEES— MEDICO-ACTUARIAL  EXPERIENCE. 

The  only  really  conclusive  statistics  regarding  the  mortality  of 
potters  in  the  United  States  are  derived  from  life  insurance  experi- 
ence.  As  a  general  rule  both  life  insurance  companies'  and  frater- 
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nal  societies  are  extremely  cautious  in  accepting  risks  on  the  lives  of 
persons  employed  in  at  least  the  more  health-injurious  processes  of 
the  pottery  industry.  Dippers,  flint-mill  workers,  gi-ound  layers 
mixers,  scourers,  and  sweepers  are  generally  declined,  uncondition- 
ally. Kilnmen,  mold  makers,  placers,  pug-mill  workers,  sagger 
makers,  and  slip  makers  are  occasionally  accepted,  but  at  somewhat 
higher  premium  rates  than  those  charged  men  in  recognized  healthy 
employments.  Most  of  the  risks  accepted  in  the  pottery  industry 
include  decorators,  fillers-in,  jiggermen,  jollymen,  pressers,  printers, 
throwers,  and  warehousemen.  These  observations  require  considera- 
tion in  view  of  the  results  of  the  medico-actuarial  investigation  con- 
cerning pottery  employees,  chiefly  molders,  excluding  foremen  and 
suiDerintendents. 

Table  100.— MORTALITY  FROM  ALL  CAUSES  AMONG  POTTERY  EMPLOYEES  (CHIEFLY 
MOLDERS,  EXCLUDING  FOREMEN  AND  SUPERINTENDENTS)  BY  AGE  GROUPS. 

[Medico- Actuarial  Investigation.] 


Age  at  death. 

Number 

exposed  to 
risk  one 
year. 

Actual 
deaths. 

Expected 
deaths. 

Ratio  of 
actual  to 
expected 
deaths. 

1,194 
999 
391 
45 
10 

13 
9 
4 
1 
1 

5.44 
5. 93 
3.68 
.66 
.74 

239 
152 
109 
152 
135 

2,645 

28 

16.45 

170 

It  is  shown  in  Table  100  that  the  general  mortality  of  potteiy  em- 
ployees, subject  to  the  preceding  qualifications,  is  70  per  cent  in  excess 
of  the  expected.  The  small  number  of  risks  under  observation  pre- 
cludes final  conclusions,  but  the  data  are  decidedly  suggestive  of  dis- 
tinctly health-injurious  conditions  inherent  in  the  American  pottery 
industry,  even  after  excluding  the  recognized  unhealthy  branches  of 
the  trade.  In  industrial  insurance  no  such  discriminations  ]3re- 
vail,  all  employments  being  accepted.  Unfortunately,  in  the  mortal- 
ity returns  the  death  certificates  frequently  fail  to  state  the  precise 
occupation,  and  on  account  of  the  peculiar  nomenclature  common  to 
the  pottery  industry  there  is  a  considerable  degree  of  confusion. 
Thus  decorators,  pressers,  printers,  warehousemen,  sweepers,  etc., 
may  be  returned  under  entirely  different  occupational  terms  unless 
it  is  specifically  stated  that  the  employment  was  in  connection  with 
the  pottery  industry. 


MORTALITY  OF  POTTERS— INDUSTRIAL  INSURANCE  EXPERIENCE. 

In  Table  101,  derived  from  the  industrial  insurance  experience 
of  tlie  Prudential  Insurance  Co.  of  America,  the  term  "  pot- 
teis  "  is  limited  to  only  such  deaths  as  were  clearly  of  persons  con- 
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nected  with  the  pottery  industry,  which,  in  part,  explains  the  rather 
limited  mortality  under  observation.  The  table  includes  801  deaths 
of  potters  from  all  causes,  of  which  258,  or  32.2  per  cent,  were  from 
pulmonary  tuberculosis. 

TVRLEIOI  -PROPORTIONATE  MORTALITY  FROM  PULMONARY  TTTBERCTJLOSIS  AMONG 
POCTERSriND^^^^^^^^  EXPERIENCE  OF  PRUDENTIAL  CO.,  1S97  TO  1914,  COMPARED 
WITH  THAT  OF  ALL  MALES  IN  UNITED  STATES  REGISTRATION  AREA,  1900  TO  1913, 
BY  AGE  GROUPS. 


Age  at  death. 


15  to  24  years  

25  to  34  years  

35  to  44  years  

45  to  54  years  

65  to  C4  years  

C5  years  and  over  

Total,  15  years  and  OTer. 


Deaths  of  potters,  1897  to 
1914,  from— 

Per  cent  of  deaths  from 
pulmonary  tubercu- 
losis among— 

All  causes. 

Pulmonary 
tubercu- 
losis. 

Potters. 

Males  in 
registration 
area, 1900 
to  1913. 

77 
137 
181 
172 
147 

87 

24 
68 
72 
52 
31 
11 

31.2 
49.6 
39.8 
30.2 
21.1 
12.6 

27.0 
30.5 
23.4 
14.7 
7.9 
2.6 

801 

253 

32.2 

13.9 

The  table  exhibits  an  excessive  frequency  of  pulmonary  tuberculosis 
at  all  ages;  in  fact,  an  extremely  high  proportion  is  maintained 
throughout  the  older  ages  when  in  the  general  experience  otlier  dis- 
eases tend  to  predominate.  The  experience  confirms  the  preceding 
observations  and  conclusions  derived  from  American  and  foreign 
exi^erience,  that  the  pottery  industry  in  general,  and  among  many 
of  the  more  specialized  processes  in  particular,  must  be  considered 
seriously  injurious  to  health  and  life,  and  for  the  reasons  stated  the 
requirement  of  thoroughgoing  sanitary  rules  and  regulations  is  self- 
evident.  While  there  has  been  some  progress  in  the  direction  of  im- 
proved methods  of  factory  supervision  in  this  country  with  special 
reference  to  the  iDottery  industry,  we  are  as  yet  far  from  having  at- 
tained to  the  more  well-considered  governmental  practices  of  Euro- 
pean countries. 

FOKEIGN  SANITARY  REGULATIONS  OP  THE  POTTERY  INDITSTRY. 

Attention  may  be  directed  in  this  connection  to  the  regulations 
adopted  under  date  of  January  2,  1913,  by  the  British  Government 
with  special  reference  to  the  manufacture  and  decoration  of  pottery, 
reprinted  in  a  special  bulletin  of  the  New  York  Department  of  Labor.' 
The  particular  regulations  concerning  the  suppression  of  dust,  the 
use  of  respirators,  and  ventilation  are  as  follows : 


1  Europran  Ri'gulaUons  for  rrevcutiou  of  Occupational  Diseiisos.  Special  Bulloti 
No.  70,  published  by  the  Now  York  State  Industrial  Commission,  Albany,  Mnrch,  191G. 
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Regulations  fob  the  Supxuiesston  of  Dust. 

(i)  The  fettling  of  flat  ware,  whether  china  or  earthenware,  by  tov\in" 
or  sandpapering,  provided  that  this  shall  not  apply  to  the  occasional 
po^^!?^  ''""^      earthenware  without  the  aid  of  mechanical 

(ii)  The  sand-sticking  of  sanitary  ware; 

(iii)  Any  other  process  of  fettling  on  a  wheel  driven  by  mechanical 
power,  except  where  : 

(a)  The  fettler  is  fettling,  as  an  occasional  operation,  only  ware 
of  his  or  her  own  making ;  or 

(h)  The  fettling  is  done  wholly  with  a  wet  sponge  or  other  moist 
material;  or 

(c)  The  fettling  is  done  by  the  worker  who  has  made  the  articles, 
whilst  the  latter  are  still  in  a  moist  state. 

(iv)  The  sifting  of  clay  dust  for  making  tiles  or  other  articles  by  pres- 
sure, except  where : 

(«)  This  is  done  in  a  machine  so  inclosed  as  effectually  to  prevent 
the  escape  of  dust ;  or 

(b)  The  material  to  be  sifted  is  so  damp  that  no  dust  can  oe 
given  off. 

(v)  The  pressing  of  tiles  from  clay  dust;  an  exhaust  opening  being 
connected  with  each  press ;  this  clause  shall  also  apply  to  the  pressing  ' 
from  clay  dust  of  articles  other  than  tiles,  unless  the  material  is  so  damp 
that  no  dust  is  given  off. 

(vi)  The  fettling  of  tiles  made  from  clay  dust  by  pressure,  except  where 
the  fettling  is  done  wholly  on  or  with  damp  material ;  this  clause  shall  also 
apply  to  the  fettling  of  other  articles  made  from  clay  dust,  unless  the 
material  is  so  damp  that  no  dust  is  given  off. 

(vii)  The  processes  of  bedding  and  flinting. 

(viii)  The  brushing  of  earthenware  biscuit,  unless  the  process  Is  carried 
on  in  a  room  provided  with  efficient  general  mechanical  ventilation  or 
other  ventilation  which  is  certified  by  the  inspector  of  factories  for  the 
district  as  adectuate, '  having  regard  to  all  the  circumstances  of  the  case. 

(ix)  Scouring  of  biscuit  ware  which  has  been  fired  in  powdered  flint, 
except  where  this  is  done  in  machines  so  inclosed  as  effectively  to  pre- 
vent the  escape  of  dust. 

(x)  Batting  of  biscuit  ware  which  has  been  fired  in  powdered  flint 

(xi)  Glaze  blowing. 

(xii)  AVare  cleaning  after  the  application  of  glaze  by  dipping  or  other 
process,  except  as  set  forth  later  in  this  regulation. 

(xiii)  The  preparation  or  weighing  out  of  flow  material  which  yields  to 
dilute  hydrochloric  acid  more  than  5  per  cent  of  its  dry  weight  of  a 
soluble  lead  compound  calculated  as  lead  monoxide  when  determined  in 
the  manner  described  in  the  definition  of  low  solubility  glaze. 

(xiv)  The  lawning  of  dry  colors,  except  where  not  more  than  an  ounce 
at  a  time  is  lawned  for  use  in  painting. 

(xv)  C4round  laying,  including  the  wiping  off  of  color  after  its  aiiplica- 
tion  to  the  surface  of  the  ware. 

(xvi)  Color  dusting,  whether  underglaze  or  on-glaze,  inclwling  the 
wiping  off  of  color  after  its  application  to  the  surface  of  the  ware. 
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(xvil)  Color  blowing  or  aerographing,  whether  underglaze  or  on-glaze 
including  the  wiping  off  of  color  after  its  application  to  the  surface  of 

""(x'vuo'  The  making  of  lithogi-aphic  transfers,  inclucling  the  wiping  off 
of  color  after  its  application  to  the  surface  of  the  transfer  sheets. 
(/))  In  the  process  of  mold  maldng,  every  bin  or  similar  receptacle  used 
for  holding  plaster  of  Paris  shall  be  provided  with  an  efficient  exhaust  drufi 
so  -u-ranged  as  to  prevent  the  escape  of  plaster  of  Paris  dust  into  the  air 
of  the  work  place,  except  where  a  cover  is  provided  for  the  bin  or  other  recep- 
tacle and  the  plaster  of  Paris  is  conveyed  in  a  sack,  the  mouth  of  which  is 
tied  and  only  loosened  after  it  has  been  placed  in  the  bin  or  other  receptacle. 

(c)  The  dry  grinding  of  materials  for  pottery  bodies  shall  he  done  either 
with  an  efficient  exhaust  draft  for  the  removal  of  dust,  or  in  machines 
so  inclosed  as  effectually  to  prevent  the  escape  of  dust;  except  that  it  shall 
not  be  deemed  necessary  in  pursuance  of  this  regulation  to  provide  an  ex- 
haust draft  to  remove  small  amounts  of  dust  given  off  at  the  hopper  of 
an  inclosed  machine  in  the  course  of  feeding  the  same,  if  an  outlet  into  an 
exhaust  duct  or  to  the  outside  air  is  fitted  to  the  receptacle  into  which  the 
powdered  material  is  delivered. 

(d)  In  the  process  of  sand  sticking  of  sanitary  ware,  suitable  provisi  )U 
shall  he  made  for  collecting  any  material  which  falls  on  the  floor. 

(e)  In  the  process  of  making  tiles  from  clay  dust  by  pressure,  supplies  of 
material  shall  be  conveyed  to  the  workbenches  in  such  a  manner  as  to  dis- 
perse as  little  dust  as  possible  into  the  air;  clay  dust  shall  not  be  carried 
into  any  press  shop  in  sacks  except  where  hoppers  or  similar  receptacles  are 
provided  for  receiving  the  clay  dust,  in  which  case  a  sack  in  sound  repair 
shall  be  used  and  the  mouth  of  the  sack  shall  be  tied  and  only  loos^ened  after 
it  has  been-  placed  in  the  hopper  or  other  receptacle,  which  shall  be  provided 
with  a  cover.  This  clause  shall  also  apply  to  the  making  from  clay  dust  of 
articles  other  than  tiles,  unless  the  material  is  so  damp  that  no  dust  is 
given  off. 

(/)  After  one  year  from  the  date  on  which  these  regulations  come  into 
force,  biscuit  flat  ware  which  has  been  bedded  for  firing  shall  not  be  removed 
from  the  saggers  after  firing,  except  at  a  bench  fitted  with  an  efficient  exhaust 
appliance  for  the  removal  of  dust. 

((/)  Flat  knocking  and  fired-flint  shifting  shall  be  carried  on  only  in  in- 
closed receptacles,  which  shall  be  connected  with  an  efficient  exhaust  draft, 
unless  so  contrivetl  as  to  prevent  effectually  the  escape  of  dust. 

{h)  In  the  process  of  ware  cleaning  of  earthenware  after  the  application 
of  glaze  by  dipping  or  other  process,  wherever  it  is  practicable  to  use  damp 
sponges  or  other  damp  materials  they  shall  be  provided  in  addition  to  the 
knife  or  other  instrument,  and  shall  be  used. 

(fc)  Nothing  in  these  regulations  shall  render  it  compulsory  to  provide 
an  exhaust  draft  for  Mare  cleaning  if  this  process  is  carried  on  entirely 
with  the  use  of  wet  materials;  or  if  the  ware  cleaning  be  done  within  15 
minutes  after  the  moment  when  the  glaze  was  applied ;  but  an  efficient  ex- 
haust draft  shall  always  be  provided  and  used  if  any  dry  materials  or  im- 
plements, such  as  knives  or  scrapers,  are  used  after  the  glaze  is  dry  or  more 
than  15  minutes  after  the  moment  when  the  glaze  was  applied. 

(I)  In  the  process  of  ware  cleaning,  after  the  application  of  gltze  by 
dipping  or  other  process,  sufficient  arrangements  shall  bo  made  for  any  glaze 
scraped  off,  which  is  not  removed  by  the  exhaust  draft,  to  fall  into  water. 
All  water  troughs  or  other  receptacles  provided  in  pursuance  of  this  clause 
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shall  be  cleaned  out  and  supplied  with  fresh  water  as  often  as  neces.arv  .m 
in  no  case  less  often  than  once  a  week;  and  no  scrapings  of  ^aze  shall  p 
allowed  to  collect  in  a  dry  condition  on  the  sides  of'  th'e  water  rec^^  .  r 
Where  gruis  or  gratings  are  fitted  over  the  water  trough  or  other  roS^e 
named  in  the  foregoing  paragraph,  they  shall  be  kept  clean  by  repeat^  pmil! 
ing  or  wiping  with  wet  naaterial  daring  the  time  that  the  process  of  w^,; 
cleaning  is  being  earned  on.  No  boards  or  other  articles  shall  be  placed  ev on 
tempon^rxly,  on  any  such  water  trough,  in  such  a  way  as  to  interfere  v^u/  the 
ethcient  use  of  the  trough. 

(m)  In  all  processes  the  occupier  shall,  as  far  as  practicable,  adopt  efficient 
measures  tor  the  removal  of  dust  and  for  the  prevention  of  any  injurion 
eJfects  arising  therefrom. 

(»)  Every  process  for  which  an  exhaust  draft  is  prescribed  shaU  be  carried 
on  msule  a  hood  or  exhaust  funnel,  provided  that  where  the  occupier  can 
show  that  this  is  impracticable  it  shall  be  sufficient  if  the  work  is  done  within 
the  effective  range  of  an  exhaust  opening. 

Respirators. 

(a)  No  person  shall  be  allowed  to  work  without  wearing  a  suitable  and 
efficient  respirator,  such  as  a  damp  sponge  tied  across  tlie  mouth  and  nostrils, 
ill  any  of  the  following  processes : 

(i)  The  emptying  of  sacks  of  plaster  of  Paris  into  a  bin  in  a  mold- 
making  shop. 

(ii)  The  weighing  out,  shoveling,  or  mixing  of  unfritted  lead  com- 
pounds in  the  preparation  or  manufacture  of  frits,  glazes,  or  colors  con- 
taining lead,  or  any  process  carried  on  in  a  room  wherein  any  such 
weighing  out,  shoveling,  or  mixing  has  taken  place  within  the  previous 
30  minutes. 

unless  an  efficient  exhaust  draft  is  provided  to  prevent  the  escape  of  dust 
into  the  air  of  the  work  place. 

(6)  All  respirators  required  by  this  regulation  shall  be  provided  and  main- 
tained in  a  cleanly  state  by  the  occupier,  and  each  respirator  shall  bear  the 
distinguishing  mark  of  the  worker  to  whom  it  is  supplied, 

Ventixation. 


(a)  Every  place  in  which  any  worker  or  workers  are  employed  shall  be 
thoroughly  ventilated. 

(b)  All  workrooms  in  which  articles  are  left  to  dry  shall  be  ventilated  in 
such  a  way  as  to  insure  a  continuous  movement  of  the  air  in  the  room  in  a 
direction  away  from  the  workers  and  toward  the  articles  in  question. 

(c)  All  drying  stoves  shall  be  ventilated  direct  to  the  outside  air  by  shafts 
having  upward  inclinations  and  terminating  vertically  or  by  louvers  in  the 
roof  or  by  other  effective  means. 

id)  All  mangles  shall  be  so  ventilated  as  to  provide  for  the  maintenance  of  a 
flow  of  air  into  the  hot  chamber  from  the  adjoining  workroom. 
In  the  case  of  vertical  or  "  tower  "  mangles : 

(i)  The  pipes  for  heating  the  mangle  shall  be  fixed  above  the  top  of 
any  opening  at  which  workers  put  in  or  take  olf  ware;  and 

(ii)  There  shall  be  a  free  outlet  into  the  air  above  so  formed  and  placed 
as  to  insure  an  outflow  whatever  the  direction  of  the  wind. 

(c)  Fresh  air  shall,  where  practicable,  be  admitted  to  all  workrooms  b.v 
inlets  placed  along  the  sides  of  the  room  at  a  height  of  as  nearly  as  possible 
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6  feet  above  tlie  floor  level,  hopper  opening  being  used  for  tlie  purpose  wherever 

^''(/MVhere  it  is  not  practicable  to  provide  such  fresh  air  inlets  arrangements 
shall  be  made  for  the  entry  of  an  adequate  amount  of  pure  air  by  a  flue  with 
apertures  at  intervals  along  its  length  or  other  means,  which  will  secure  an 
even  distribution  of  the  air  tlu-ough  the  room. 

(g)  In  no  case  shall  fresh-air  inlets  be  so  arranged  that  a  draft  can  blow 
direct  from  them  onto  any  worker. 

(Ji)  Wherever  the  natural  air  current.'?  are  found  to  be  insufficient  without 
assistance  to  afford  thorough  ventilation,  exhaust  fans,  or  other  artificial  means 
of  creating  a  current  of  air  shall  be  provided  and  maintained  in  use. 

(k)  Where  an  exliaust  draft  is  provided  for  the  removal  of  dust  generated 
in  a  manufacturing  process  precautions  shall  be  taken  to  prevent  dust  being 
drawn  into  the  general  atmosphere  of  the  room  from  other  sources  of  dust  in 
places  in  the  vicinity ;  communication  with  such  places  shall  be  stopped  wher- 
ever possible,  and  the  fresh-air  inlets  hereinbefore  mentioned  shall  be  so 
arranged  as  to  insure  that  no  extraneous  dust  is  drawn  toward  the  workers 
by  the  exhaust  draft. 

GENERAL  CONCLUSIONS.' 

These  rules  and  regulations  are  an  admirable  illustration  of 
really  effective  methods  by  which  the  intrinsic  health-injurious 
factors  in  a  given  industry  can  be  i-educed  to  a  practically  attainable 
minimum.  The  conclusions,  while  specifically  applicable  to  the  pot- 
tery industry,  are  equally  suggestive  of  a  far-reaching  reduction  of 
occupational  hazards  in  other  dusty  trades. 

PAINT  AND  COLOR  WORKERS. 

The  dust  hazard  in  paint  and  color  manufacture  is  chiefly  of  a 
mineral  nature,  but  the  use  of  metallic  substances  frequently  includes 
industrial  poisons  which  it  must  be  assumed  tend  to  increase  the 
resulting  hazard  to  health  and  life.  Antimony,  arsenic,  chromium, 
lead,  manganese,  mercury,  zinc,  etc.,  are  the  usual  ingredients  of 
paints  and  colors  used  extensively  in  the  industries  and  arts.  Mineral 
paints  are  divided  into  three  groups — (1)  natural  mineral  pigments, 
(2)  pigments  made  directly  from  ores,  and  (3)  chemically  manu- 
factured pigments,  all  of  which  during  ordinary  processes  of  manu- 
facture expose  the  workmen  to  a  considerable  amount  of  dust.  Many 
minerals  or  mineral  products,  it  is  stated  in  the  annual  report  of  the 
United  States  Geological  Survey  for  1914,  by  James  M.  Hill,  "  are 
used  in  the  paint  trade,  such  as  asbestos  and  products  derived  from 
it,  aluminium,  asphalt,  barytes,  clay,  graphite,  gypsum,  magnesite, 
mica,  pyrite,  quicksilver,  shells,  silica,  talc,  tripoli,  and  many  by- 
j)roducts." 

CHEMICAL  ASPECTS  OE  TAINT  MANTTFACTURE. 

How  far  these  wide  variations  in  the  basic  nature  of  the  materials 
used  affect  health  and  life  with  special  reference  to  pulmonary 
tuberculosis  is  at  the  present  time  not  even  a  matter  of  scientific  con- 
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jectiire.  The  natural  mineral  pigments  which  constitute  an  important 
group,  comprise,  according  to  the  same  authority,  "  ocher  umber 
sienna,  ground  slate  and  shale,  metallic  paint,  and  mortar'  colors  "' 
Ihe  three  ores  of  iron,  hematite,  siderite,  and  limonite,  are  the  basic 
constituents  of  metallic  paints  which  enter  to  a  considerable  extent 
into  numerous  processes  of  manufacture  directly  or  indirectly  as 
the  case  may  be.  Pigments  made  directly  from  ores,  it  is  stated 
comprise  zmc  oxide,  leaded  zinc  oxide,  sublimated  white  lead  and 
subhmated  blue  lead.^  In  the  chemically  manufactured  pigiJients 
basic  carbonate  white  lead,  litharge,  red  lead,  orange  mineral,  litho- 
phone,  and  Venetian  red  are  extensively  used.  The  importance  of 
the  mineral  paint  industry  is  best  illustrated  by  the  statement  that 
during  1914  the  United  States  product  was  valued  at  nearly 
$10,000,000. 

EXPOSURE  TO  METALLIC  DUST. 

The  amount  of  metallic  dust  in  paint  manufacture  would  be  rela- 
tively unimportant  were  it  not  for  the  frequently  poisonous  nature 
of  the  substances  used.  As  observed  by  W.  Gihnan  Thompson  with 
reference  to  white  lead,  the  material,  is  first  dried,  then  pulverized, 
and  diluted  with  oil  and  pigment,  in  connection  with  which  processes 
the  dust  hazard  is  quite  important,  while  there  exists  the  additional 
risk  of  an  increased  susceptibility  to  puhnonary  tuberculosis.  Paint- 
ers, in  connection  with  the  use  of  paints,  are  probably  exposed  to  a 
iesser  liability  to  dust  inhalation  than  is  common  to  dry-color  grind- 
ing and  related  processes,  but  it  is  quite  possible  that  the  risk  of  lead 
poisoning  is  more  serious, 

HYGIENE  OF  THE  PAINTERS'  TRADE. 

The  hygiene  of  the  painters'  trade  has  been  reported  upon  with 
r.cimirable  completeness,  but  with  special  reference  to  industrial 
poisoning,  by  Alice  Hamilton,  M.  D.,  in  Bulletin  120  of  the  United 
States  Bureau  of  Labor  Statistics.  The  importance  of  dust  as  a 
cause  of  lead  poisoning  is  emphasized  by  Dr.  Hamilton,  it  being 
stated  that  British  experiments  show  tliat  lead  enters  the  bronchial 
tubes  and  lungs  and  even  penetrates  the  capillaries,  thus  reachhig 
the  blood  stream.  She  refers  to  German  authorities  as  holding  that 
"  if  any  lead  is  absorbed  through  the  respiratory  tract,  it  must  be 
small  in  amount,  and  while  it  is  true  that  the  breathing  of  lead  dust 
causes  poisoning,  this  is  not  because  the  lead  readies  the  bronchial 
tubes,  but  because  it  is  caught  in  the  mouth  and  throat,  mixed  with 
the  saliva,  and  SAvallowed."  Lehma^m,  a  German  authority,  is 
quoted  to  the  effect  that  "  the  great  bulk  of  the  inhaled  dust  finds  its 
way  into  the  stomach  and  not  into  the  lungs."  It  is  said  that  the 
dust  lodges  on  the  nasal  and  pharyngeal  mucous  membrane,  and  that 

1  Lead  and  Zinc  Pigments,  by  Clifford  Dyer  Holley,  M.  S.,  Ph.  D.,  New  York,  1909. 
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the  cliist-laden  secretions  are  then  swallowed.  It  is  estimated  that  at 
most  less  than  one-fourth  of  the  dust  reaches  the  lungs.  Soluble 
dusts  are  easily  absorbed,  and  the  conclusion  is  advanced  that,  irre- 
spective of  the  theory  accepted,  "  there  is  no  question  that  poisoning 
takes  place  more  rapidly  the  dustier  the  occupation,  and  therefore 
those  parts  of  the  painters'  trade  that  are  accompanied  by  dust  pro- 
duction are  the  most  dangerous." 

These  observations  bear  directly  upon  the  broader  question  of  in- 
creased liability  to  pulmonary  tuberculosis  in  consequence  of  metallic 
or  mineral  dust  inhalation.  The  serious  importance  of  lead  poison- 
ing in  paint  manufacture  and  the  painters'  trade  probably  account 
for  the  very  limited  consideration  which  has  been  given  to  the  equally 
important  question  of  a  possibly  enhanced  liability  to  pulmonary 
tuberculosis. 

SANITABY  CONDITIONS  IN  THE  GERMAN  PAINT  INDUSTRY. 

The  most  important  investigation  into  the  health  of  persons  em- 
ploj'ed  in  the  manufacture  of  i^aint  was  published  in  1893  through 
the  cooperation  of  the  color  manufacturers,  Meister,  Lucius  &  Briining, 
of  Hochst  a.  M.,  and  Dr.  Grandhomme,  M'ho  thoroughly  examined 
into  the  sickness  experience  for  the  preceding  decade  and  whose  ob- 
servations include  the  results  of  a  studj^  of  factory  conditions,  raw 
materials,  and  the  i^rocesses  of  manufacture  in  detail,  but  with  special 
reference  to  the  analine-dye  industry.^  On  account  of  the  excellence 
of  hygienic  precautions  and  the  emphasis  placed  upon  the  personal 
hygiene  of  the  workmen,  the  observed  experience  is  probably  not  con- 
clusive with  regard  to  paint  and  color  factories  in  the  United  States. 
The  amount  of  sickness  was  relatively  high  and  apparently  on  the 
increase,  but  the  average  duration  of  the  sickness  was  comparatively 
favorable,  having  varied  between  5  and  9  days  per  case  and  between 
4.1  and  8.4  days  per  workman  per  annum.  The  medical  results  of 
the  investigation  are  too  involved  to  permit  of  a  brief  analysis,  but 
with  special  reference  to  pulmonary  tuberculosis  it  may  be  said  that 
the  number  of  cases  observed  was  apparently  not  excessive.  Of  the 
entire  morbidity,  including  18,723  cases  of  sickness,  2,7G2,  or  14.7  per 
cent,  were  attributed  to  diseases  of  the  respiratory  organs,  including 
pulmonary  tuberculosis.  The  mortality  from  all  causes  during  tlie 
period  1883-1892  was  7  per  1,000,  which  can  not  be  considered  exces- 
sive, although  the  proportion  of  young  persons  employed  was  prob- 
ably relatively  high.  Out  of  126  deaths  from  all  causes,  55  were  from 
pulmonary  tuberculosis,  11  from  pz-eumonia,  and  12  from  other 
respiratory  diseases.  An  excessive  amount  of  mortality  from  tuber- 
culosis and  other  respiratory  diseases  is,  therefore,  conclusively 

'  Die  Fabriken  der  Aktien-GeBellschaft  FarbwcrUe  vorm.  Meister,  Lucius  &  BrUning  zu 
Uocbst  a.  M.,  Frankfurt  a.  M.,  1893. 

106811°— 18— Bull.  231  1,? 
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brought  out  by  the  mortality  analysis,  although  apparently  in  con- 
tradic  ion  to  the  morbidity  experience.  TJiis  is  in  part  explained  by 
the  re  ative  frequency  of  digestive  disorders  and  general  nutritional 
disturbances,  as  well  as  affections  of  the  skin.  Aside  from  the  con- 
siderable number  of  cases  of  industrial  injuries,  as  far  as  the  expe- 
rience permits  of  a  definite  conclusion,  it  would  appear  that  the  mor- 
tality from  pulmonary  tuberculosis  in  the  German  paint  and  color 
industry,  even  under  a  well-considered  plan  of  hygienic  supervision 
IS  unduly  high,  and  that  it  is  safe  to  assume  that  the  excess  in  the 
incidence  of  the  disease  is  directly  attributable  to  the  more  or  less 
considerable  risk  of  continuous  inhalation  of  metallic  and  mineral 
dust,  increased  in  the  severity  of  its  effects  by  the  presence  of  poison- 
ous substances,  generally  arsenic  and  lead. 

LIABILITY  TO  METALLIC  TOISONIHTG. 

The  paint  industry  was  inquired  iirto  by  the  New  York  State  Fac- 
tory Investigating  Commission.    In  the  report  for  1913  (vol.  2,  p. 
1152)^  it  is  said  that  six  factories  were  inspected  and  that  three  used 
arsenic  colors,  but  to  a  limited  extent,  the  principal  output  being  lead 
colors.    No  cases  of  poisoning  were  found  among  the  workers,  and 
the  information  secured  was,  therefore,  negative.   It  is  stated,  how- 
ever, "  That  there  is  danger  can  not  be  doubted,  for  the  reports  of 
other  countries  and  the  report  of  one  case  to  the  department  of  labor 
demonstrate  the  fact.   The  process  wherein  the  danger  lies  is  from 
the  dust  created  in  handling  the  dry  arsenic  color.    In  this  indus- 
try there  is  danger  of  mixed  poisoning."    Other  observations  on  the 
part  of  the  commission  have  reference  to  the  risk  of  lead  poisoning, 
but  there  is  an  extended  description  of  a  plant  engaged  in  the  manu- 
facture of  arsenic  color  with  regard  to  which  it  is  said  that  the 
special  process  of  mixing  the  materials  is  "  very  dust3^"    No  pro- 
vision was  made  for  keeping  down  the  dusl  or  exhausting  it.   It  is 
interesting  to  note  that  one  worker  was  examined  who  said  he  had 
been  employed  for  32  j^ears,  but  who  showed  no  symptoms  and  gave 
no  history  of  ever  having  had  arsenic  poisoning.   The  irritant  action 
of  arsenic  dust  was  fully  demonstrated  by  experimental  inquiiy,  and 
the  conclusion  is  advanced  that  the  chief  danger  from  the  dust  is 
in  the  processes  of  drying,  bolting,  and  jDacking.   No  direct  relation 
between  arsenic  dust  inhalation  and  a  predisposition  to  pulmonary 
tuberculosis  was  shown  to  exist  by  the  investigation  referred  to. 

MORTALITY  OF  PAINTERS,  GLAZIERS,  AND  VARNISHERS. 

The  mortality  of  painters,  glaziei-s,  and  varnishers  considered  as 
a  group  has  been  reported  upon  for  the  years  1908  and  1909  by  tlie 
Division  of  Vital  Statistics  of  the  United  States  Census  bureau. 
The  group,  unfortunately,  is  so  very  large  and  inclusive  of  so  many 
widely  different  specific  employments  or  occupational  conditions 
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that  the  results  of  the  analysis  must  be  accepted  with  reserve.  Pro- 
portionately, of  course,  painters  predominate  in  the  group  under  con- 
sideration and  it  is  a  safe  assunij^tion  that  the  other  occupations  do 
not  very  materially  modify  the  proportionate  mortality  figure  from 
pulmonary  tuberculosis.  Thoroughly  specialized  investigations, 
however,  regarding  particular  employments  (for,  of  course,  even  tlie 
term painter  "  covers  quite  a  gi'oup  of  more  or  leas  varying  occu- 
pations) might  and  probably  would  disclose  important  differences 
in  the  specific  liability  to  pulmonary  tuberculosis,  particularly  with 
reference  to  exposure  to  health-injurious  minerals  and  metallic  dust. 
Among  painters,  naturally,  the  liability  to  lead  poisoning  is  a  special 
occupational  danger,  but  the  actual  mortality  from  lead  poisoning 
is  proportionally  so  small,  at  least  among  American  painters,  that  the 
relative  effect  of  the  same  can  not  be  considered  of  material  im- 
portance. According  to  the  census  report,  out  of  7,294  deaths  of 
painters,  glaziers,  and  varnishers  from  all  causes,  1,361,  or  18.7  per 
cent,  were  from  pulmonary  tuberculosis.  The  details  of  the  mor- 
tality by  divisional  periods  of  life  are  shown  in  Table  102. 

TABLE  102.— PROPOKTIONATE  MORTALITY  OF  PAINTERS,  GLAZIERS,  AND  VARNISHERS 
FROM  PULMONARY  TUBERCULOSIS,  UNITED  STATES  REGISTRATION  AREA,  1908 
AND  1909,  BY  AGE  GROtlPS. 


Deaths  from  pulmonary 
tuberculosis. 

Deaths 
from  all 
causes. 

Number. 

Per  cent  of 
deaths 
from  all 
causes. 

429 

908 
1,423 
1, 598 
1,474 
1,398 
4 

132 
357 
415 
278 
132 
40 
1 

30.8 
30. 9 
29.2 
17.4 
9.0 
3.3 
25.0 

7, 294 

1,361 

18.7 

Age  at  death. 


15  to  24  years  - 

2."  lo  34  years  

35  to  44  years  

4  ■)  t  -)  .5-1  years  

.55  to  64  years  

Co  ye3r.s  and  over  

Age  unknown  

Total,  15  years  and  over. 


Ta1!le  103.— PROPORTIONATE  MORTALITY  OF  PAINTERS,GLAZIERS,AND  VARNISHERS 
FROiM  NONTUBERCULOUS  RESPIRATORY  DISEASES,  UNITED  STATES  REGISTRA- 
TION AREA,  1908  AND  1909. 


Cause  of  death. 

Deaths  from  nontnber- 
c  u  1 0  u  s  respiratory 
diseases. 

Number. 

Per  cent  of 
deaths 
from  all 
causes. 

Asthma  

11 
47 
533 
64 

0.2 
.6 

7.3 
.9 

Bronchitis    

I'neumoiiia                                                                                        '  ' 

Other  ijontuborculous  respiratory  diseases 

Total  

055 

9.0 
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COMPARATIVE  MORTALITY  OP  PAINTERS,  GLAZIERS,  VARNISHEES  AND 

AGRICULTURAL  LABORERS. 

paSr,-ri'-''"'*'r''^'^^  ^^^"^  pulmonary  tuberculosis  among 
painters,  glaziers,  and  varnishers  considered  as  a  group  was  above  the 
average  for  all  occupied  males  throughout  the  tntire  workin J  Hfc- 
time,  but  the  excess  does  not  assume  serious  proportions,  which  how- 
ever, does  not  preclude  the  conclu.sion  that  more  selected  groups  of 
occupations  m  the  entire  group  of  allied  employments  under  con' 
sideration  would  show  a  much  more  decided  liability  to  pulmonary 
tuberculosis  than  is  shown  to  be  the  case  for  the  employment  con 
sidered  in  the  aggregate.  In  a  general  way,  however,  the  mortalitV 
of  painters,  glaziers,  and  varnishers  from  pulmonary  tuberculosis 
conforms  to  the  general  average  for  all  occupied  males,  but  it  is  de- 
cidedly above  the  average  when  comparison  is  made  with  agricul- 
tural employments,  as  is  shown  in  Table  104. 

'^t^^'f.?"^'"^^*^^'^^-^'^^^'^  MORTALITY  FROM  PULMONARY  TUBERCnT  nc5T«!  *  vro^ro 
PAINTERS,  GLAZIERS,  AND  VARNISHERS,  AND  FARMERS,  P^f^ERS  Tnd  p^RTr 
LABORERS,  UNITED  STATES  REGISTRATION  AREA,  190S  AND  lOOs'^ Y  AGE  tioxjfs 


Ago  at  death. 


15  to  24  years.. .  . 

25  to  34  years  

35  to  44  years  .'. 

45  to  54  years  !!!!!!!! 

55  to  04  years  

C5  years  and  over  .  . 

Age  unknown  

Total,  15  years  and  over. 


Per  cent  of  deaths  from 
all  causes  due  to  pul- 
monary tuberculosis. 

Agricul- 
tural errH 
ployments. 

Painters, 
etc. 

23.5 
26.2 
19.1 
12.1 
6.7 
2.4 
7.9 

30.8 
36.9 
29.2 
17.4 
9.0 
3.3 
25.0 

8.7 

IS.  7 

The  preceding  comparison  is  especially  suggestive  in  that  it  em- 
phasizes the  inherent  limitations  of  a  mortality  comparison  in  which 
all  occuJ)ations  are  considered  the  standard.  For  the  present  pur- 
pose it  has  seemed  advisable  to  compare  painters,  who,  of  course, 
numerically  constitute  an  exceptionally  important  group  of  occupa- 
tions, with  employments  typical  of  outdoor  labor  carried  on  under 
the  most  wholesome  conditions  as  regards  physical  activity,  air, 
relative  freedom  from  dust  exposure,  etc.  The  comparison,  through- 
out, is  distinctly  in  favor  of  agricultural  employments,  and  em- 
phasizes the  more  or  less  health-injurious  conditions  under  which 
painters,  glaziers,  and  varnishers,  considered  as  a  group,  are  em- 
ployed throughout  practically  the  entire  Avorking  period  of  life. 
How  far  the  relatively  high  mortality  from  pulmonary  tuberculosis 
as  determined  by  this  comparison  is  attributable  to  the  special  risk" 
of  lead  poisoning  can  not  be  determined  at  the  present  time;  but  .it  is 
a  safe  conclusion  that  there  is  some  such  relation,  although  the 
recorded  mortality  from  lead  poisoning  among  American  painters 


OCCUPATIONS  WITH  EXPOSURE  TO  MINERAL  DUST. 


is  comparatively  low;  in  other  words,  it  is  rather  because  of  compli- 
cations resulting  from  gradual  lead  absorption  as  a  factor  m  other 
diseases,  including  pulmonary  tuberculosis,  than  as  a  direct  cause 
of  death  that  lead  poisoning  assumes  importance  in  occupational 
or  industrial  hygiene.  Aside  from  the  relatively  high  proportion 
of  deaths  from  pulmonary  tuberculosis  the  mortality  from  nontuber- 
culous  respiratory  diseases  among  painters,  glaziers,  and  vamishers 
in  comparison  with  farmers,  planters,  and  farm  laborers  is  not  ex- 
cessive. For  painters,  etc.,  considered  as  a  group  the  proportionate 
mortality  from  all  nontuberculous  respiratory  diseases  is  9  per 
cent,  which  compares  with  9.3  per  cent  for  farm  laborers.  The  pro- 
portions for  asthma,  pneumonia,  and  other  respiratory  diseases  are 
about  the  same,  but  for  bronchitis  the  mortality  figure  for  agricul- 
tural workers  is  exactly  twice  the  average  for  painters,  considered 
as  a  group,  or  1.2  per  cent  against  0.6  per  cent.  These  conclusions, 
however,  must  not  be  carried  too  far,  in  view  of  the  fact  that  two 
groups  are  compared  which  include  quite  a  number  of  employments 
with  a  more  or  less  varying  degree  .of  exposure  to  conditions  un- 
favorable to  health  and  longevity. 

MORTALITY  OF  PAINT  MIXERS— INDIJSTRIAI  INSURANCE  EXPERIENCE. 

There  are  no  conchisive  vital  statistics  of  men  emj^loyed  in  the 
American  mineral  paint  industry,  whether  considered  as  a  group  or 
according  to  its  several  more  important  subdivisions.  In  the  ex- 
perience of  the  Prudential  Co.  (1897-1914)  36  deaths  from  all  causes, 
in  paint  factories,  excepting  mixers,  occurred,  of  Avhich  6,  or  16.7 
pei:  cent,  were  from  pulmonary  tuberculosis.  The  experience  is,  of 
course,  too  limited  to  be  conclusive.  Among  paint  mixers,  separately 
considered,  however,  there  were  88  deaths  from  all  causes,  of  which 
21,  or  23.9  per  cent,  were  from  pulmonary  tuberculosis.  This  expe- 
rience is  given  in  detail  in  Table  105. 

TableIOo.— PROPORTIONATE  MORTALITY  TROMPULMONARY  TUBERCULOSIS  AMONG 
PAINT  MIXERS,  INDUSTRIAL  EXPERIENCE  OF  PRUDENTIAL  CO.,  1897  TO  1914,  COM- 
_  PARED  AVITH  THAT  OF  ALL  MALES  IN  UNITED  STATES  REGISTRATION  AREA  1900 
'  TO  1913,  BY  AGE  GROUPS. 


Age  at  death. 

Deaths  of  paint  mixers, 
1897  to  1914,  from— 

Per  cent  of  deaths  from 
pulmonary  tubsrcu- 
losls  among — 

All  causes. 

Pulmonary 
tuberculo- 
sis. 1 

Paint 
mi.xers. 

Males  in 
rcpistraUon 
area,  1900 
to  1913. 

6 

4 

66.7 
29.4 
31.3 

27.0 
30.5 
23.4 
14.7 
7.9 
2.8 

25  to  34  years  

17 
18 
27 

5 

S.l  to  44  years  

5 

5.")  to  04  years  

13 
9 

7 

25.9 

Total,  15  years  and  over  

88 

21 

13.9 

23.9 
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The  Statistics,  though  unfortunately  too  limited  for  entirely  safe 
conclusions,  may  be  accepted  as  a  sufficiently  trustworthy  indication 
that  paint  mixers  are  unquestionably  liable  to  an  excessive  mortality 
Irom  pulmonary  tuberculosis,  wliich  in  all  probability  upon  further 
inquiry  will  be  found  to  correspond  proportionately  to  the  nature 
and  the  quantity  of  the  dust  inhaled  in  the  mixing  processes  Even 
in  the  case  of  men  employed  in  paint  factories,  excluding  mixers  the 
experience  is  fairly  suggestive  of  unfavorable  conditions,  thou<rh 
obviously  much  less  so  than  those  known  to  exist  in  the  mixino- 
processes  separately  considered.  When  the  data  for  paint  factories 
are  made  to  include  mixers,  the  experience  is  represented  by  124 
deaths  from  all  causes,  of  which  27,  or  21.8  per  cent,  were  from  pul- 
monary tuberculosis.  At  ages  35  to  44,  out  of  25  deaths,  10,  or  40 
per  cent,  were  caused  by  pulmonary  tuberculosis,  which,  of  course, 
is  decidedly  excessive.  ' 


GENERAL  CONCLUSIONS. 

In  the  absence  of  more  definite  and  trustworthy  data,  the  fore- 
going brief  observations  concerning  an  important  and  rapidly  in- 
tending industry  are  suggestive  of  the  urgency  of  better  sanitary 
conditions,  chiefly  the  use  of  practical  methods  of  dust  prevention, 
both  by  more  adequate  dust-removing  processes  at  the  point  of 
origin  and  the  use  of  respirators  in  processes  where  the  control  of  the 
dust  danger  must  necessarily  be  one  of  exceptional  difficulty. 

LITHOGRAPHERS. 

Lithographers  constitute  an  important  branch  of  the  printing  trade. 
According  to  the  census  of  1910  there  were  some  8,138  lithographers 
in  the  United  States,  of  which  number  ^477  were  females.  For 
hygienic  reasons  the  employment  of  the  lithographer  should  be  con- 
sidered separately  from  printing  and  engraving,  since  the  former 
is  exposed  chiefly  to  mineral  dust,  while  the  latter  are  exposed  pri.- 
marily  to  the  inhalation  of  metallic  dust.  Lithographic  stone  has  been 
defined  as  a  fine,  compact  homogeneous  limestone,  practically'  all  of 
which  is  (or  was)  imported  from  Germany.  The  small  amoimt  of  lith- 
ographic stone  quarried  in  the  United  States  varies  in  its  mineral  and 
metallic  constituents  from  the  Bavarian  stone,  containing  nearly  7 
per  cent  of  magnesia.  No  accui-ate  observations  have  been  made  a 
matter  of  record  to  determine  the  degree  of  possible  lung  injury 
resulting  in  the  case  of  the  lithographer's  occupation,  but  it  is  safe 
to  assume  that  the  employment  should  be  included  in  the  group 
of  dusty  trades.  This  conclusion  is  fully  sustained  hj  a  knowletlge 
of  the  technical  processes  which  constitute  the  lithographic  art. 
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The  sanitary  conditions  of  this  employment  received  consideration 
by  Sir  John  Simon  in  his  report  as  medical  officer  of  the  Privy 
Coimcil.  Simon  called  attention  to  the  dust  resulting  from  the  use 
of  colors  and  pigments,  against  the  inhalation  of  which  only  very 
few  of  the  workmen  had  adopted  intelligent  precautions.  The  most 
pernicious  of  the  mineral  or  metallic  colors  employed  in  connection 
with  lithography  were  emerald  green  and  bronze.  Simon  did  not 
connect  the  inhalation  of  this  dust  with  the  occurrence  of  phthisis, 
but  the  inference  would  seem  warranted  that  such  a  connection 
exists,  at  least  in  exceptional  cases.^ 

Parry,  in  his  "Risks  and  Dangers  of  Various  Occupations," 
confirms  the  earlier  opinion,  and  holds  that  in  lithographing 
green  arsenical  pigments  are  used,  the  poisonous  dust  of  which  is 
inhaled  and  conveyed  to  the  stomach.  It  is  evident  that  the  poison- 
ous character  of  the  colors  or  pigments  is  a  more  serious  factor  than 
the  dust  of  the  stone  itself,  but  how  far  either  form  of  dust  increases 
the  liability  to  tuberculosis  has  not  been  determined, 

MORTALITY  OF  ENGLISH  LITHOGSAPHEIIS. 

The  most  recent  English  mortality  statistics  of  lithographers  are 
for  the  three  years  ending  with  1902,  referred  to  in  the  Supplement 
to  the  Sixty-fifth  Annual  Report  of  the  Registrar-General  of  Births, 
Deaths,  and  Marriages  in  England  and  Wales  (p.  lix),  in  part  as 
follows : 

At  all  ages  except  20  to  25  and  45  to  55  the  death  rates  among  these 
workers  exceed  the  standard  for  all  occupied  and  retired  males. 
These  workers  experience  a  lower  mortality  than  printers  up  to  the 
age  of  45,  but  beyond  that  age  the  mortality  in  the  two  occupations 
differs  but  slightly.  In  the  main  working  period  of  life  the  com- 
parative mortality  figure  of  lithograjjhers  is  964,  or  4  per  cent,  below 
the  average.  Their  mortality  from  influenza  and  phthisis  consider- 
ably exceeds  the  standard,  while  that  from  respiratory  diseases  is 
below  it  by  about  an  equal  amount. 

The  English  mortality  statistics  for  lithographers  are  rather  in- 
conclusive as  to  a  decidedly  unfavorable  efl'ect  of  this  industry  on 
health,  and  while  in  Table  106  a  comparison  is  made  of  the  mortality 
from  all  causes  of  men  in  this  group  with  occupied  males  generally, 
the  death  rates  are,  as  a  rule,  below  the  average  for  occupied  males 
generally  except  at  ages  20  to  24  and  45  to  54,  inclusive. 

» Report  of  the  medical  officer  of  the  Privy  Coimcil  for  1860,  pp.  30  et  seq.  and  102 
et  snq. ;  for  1861,  pp.  11  et  seq.  and  138  et  seq. ;  for  18G2,  pp.  10  et  seq.  aud  126  et  sea  • 
and  for  1863,  pp.  29  to  31.  ' 


280 


MORTALITY  FROM  RESPIRATORY  DISEASES  IN  DUSTY  TRADES. 


'^TUKT^1<7^?^'i^^''''^  ""''^"^  ^^^^^^  °^  LITHOGRAPHERS.  COMPARED  WITH 

grows!  O'^^UPIED  males,  in  ENGLAND  AND  WALES,  lolx)  TO  m^^nv  ll^ 

[Source:  Part  11,  Supplement  to  the  Sixty-firth  Annual  Report  of  the  Registrar-General  of  Birth, 

and  Marriages  in  England  and  Wales.]         ^""eral  of  Births,  Deaths, 


Age  at  death. 

Death  rate 
per  1,000 
for  all  occu- 
pied males. 

Death  rate  for  lithographers. 

Rate  per 
1,000. 

Greater 
or  less  (  — ) 
than  rate 
for  all  occu- 
pied males. 

Ratio  to 
rate  ff  r  ".11 
occupi  d 
males. 

IFi  to  19  years... 

2.  44 
4.41 
6. 01 
10.22 
17.73 
31. 01 
88.39 

1. 55 
5. 36 
5.62 
8.41 
19.94 
30.84 
82.25 

-0.  S9 
+  .95 

-  .39 
-1.  81 
+  ■2.  21 

-  .17 
-6. 14 

01 
122 
94 
82 
112 
99 
93 

20  to  24  years...   

25  to  34  years    

35  to  44  years  

45  to  54  years  

55  to  64  voars  

65  years  and  over  

The  preceding  table  is  self  explanatory,  but  a  more  extended  com- 
parison is  made  in  Table  107,  in  which  the  mortality  of  lithographers 
from  pulmonary  tuberculosis  is  compared  with  the  normal  mortality 
of  occupied  males  from  this  disease,  by  divisional  periods  of  life. 
This  table  shows  that  the  mortality  of  lithographers  from  tubercu- 
losis is  above  the  average  at  all  ages  by  from  0.23  to  2.17  per  1,000. 
The  excess  is  not  very  marked  and  does  not  warrant  decidedly  un- 
favorable conclusions. 

Tarle  I07.-M0RTALITY  FROM  PULMONARY  TUBERCULOSIS  AMONG  LITHOGRA- 
PHERS,  COMPARED  WITH  THAT  OF  ALL  OCCUPIED  MALES,  IN  ENGLAND  AND 
AVALES,  1000  TO  1902,  BY  AGE  GROUPS. 

[Source:  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Rogistrar-Gcneral  of  Biiths  Deaths 

and  Marriages  in  England  and  Wales.]  '  ' 


Ago  at  death. 


Mortality  from  pulmonary  tuberculosis. 


Death  rate 
per  1,000 
for  a  11  occu- 
pied males. 


Death  rate  for  lithographers. 


Rate  per 
1,000. 


Greater 
or  less  (— ) 
than  rate 
for  all  occu- 
pied males. 


Ratio  to 
rate  for  all 
occupied 
males. 


15  to  19  years  

20  to  24  years  

25  to  34  .years  

35  to  44  years  

45  to  54  years  

55  to  64  years  

65  years  and  over 


0.  54 
1..55 
2.03 
2.74 
3.  04 
2.  IG 
1. 11 


0.  77 
2.68 
2.  70 
3. 13 
4.  27 
4.  33 
1.44 


-t-0.  23 
+  1. 13 
-I-  .67 
-I-  .39 
-fl.23 
+2.17 
+  .33 


143 
173 
133 
114 
140 
200 
130 


The  preceding  table,  derived  from  English  experience,  requires  no 
further  comment  except  that  it  may.  be  pointed  out  that  the  data  un- 
der observation  are  far  from  sufficient  to  warrant  definite  cottclu'-' 
sions.  The  occupation  has  been  investigated  in  the  United  States 
by  Hayhurst,  with  regard  to  10  establishments  in  Ohio,  employing 
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539  persons,  of  whom  all  but  14  were  males.  Only  50  of  the  em- 
ployees were  over  40  years  of  age.  There  were  no  special  complaints 
of  importance,  except  as  relating  to  the  ventilation  of  lit^iographic 
workrooms.  Neither  the  fume  nor  dust  hazard  seemed  to  be  of  seri- 
ous importance.  W.  Gilman  Thompson  only  briefly  refers  to  litho- 
graphers, stating  that  they  suffer  from  sedentary  work  and  close 
application,  resulting  in  dyspepsia  and  anemia,  and  that  they  have 
a  somewhat  high  mortality  from  tuberculosis. 

MORTAIITY  OF  LITHOGRAPHERS— INDTJSTRIAI,  INSURANCE  EXPERIENCE. 

The  conclusions  based  upon  Table  108  are  sustained  by  the  indus- 
trial insurance  experience  data  of  the  Prudential  Co.  for  the  period 
1897  to  1914,  according  to  which,  out  of  325  deaths  from  all  causes, 
125,  or  38.3  per  cent,  were  from  pulmonary  tuberculosis. 

Table  108.— PROPORTIONATE  MORTALITY  FROM  PTTLMONARY  TUBERCULOSIS 
AMONG  LITHOGRAPHERS,  INDUSTRIAL  EXPERIENCE  OF  PRUDENTIAL  CO.,  1897 
TO  1914,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  UNITED  STATES  REGISTRATION 
AREA,  1900  TO  1913,  BY  AGE  GROUPS. 


Age  at  death. 


Deaths  of  lithogra- 
phers, 1897  to  1914, 
from — 


Allcauses. 


Pulmonary 
tubercu- 
losis. 


Per  cent  of  deaths  from 
pulmonary  tubercu- 
losis among — 


Lithog- 
raphers. 


Males  in 
registra- 
tion area, 
1900  to  1913 


15  to  24  years  

25  to  34  years  

35  to  44  years  

4.T  to  54  years  

55  to  u4  years  

05  years  and  over  

Age  unknovra  

Total,  15  years  and  over, 


70 
81 
69 
53 
32 
19 
1 


37 
42 
27 
13 
4 
2 


52.9 
51.9 
39.1 
24.5 
12.5 
10.5 


27.0 
30.5 
23.4 
14.7 
7.9 
2.6 


325 


125 


38.3 


13.9 


GENERAL  CONCLUSIONS. 

The  mortality  from  pulmonary  tuberculosis  is,  therefore,  extremely 
high  in  this  occupation  at  ages  under  45  and  in  marked  contrast  to  the 
mortality  from  this  disease  among  the  male  population  of  the  regis- 
tration area.  The  statistics,  though  limited,  may  be  accepted^  as 
conclusive  and  indicative  of  more  or  less  unsatisfactory  sanitary  con- 
ditions common  to  the  lithographic  industry.  For  reasons  partly 
inherent  in  the  occupation,  ventilating  devices  are  often  quite  defec- 
tive and  occasionally  impracticable.  The  dust  hazard  is  only  one  of 
several  which  tend  to  make  this  employment  a  particularly  un- 
healthy one,  and  this  conclusion  is  sustained  by  the  fact  that  out  of 
325  deaths  of  lithographers  at  known  ages  from  all  causes,  only  19 
or  5.9' per  cent,  were  of  ages  45  and  over.  '  ' 

It  is  regrettable  that  the  mortality  of  lithographers  was  not  sepa- 
rately considered  in  the  occupational  mortality  statistics  of  the  Divi- 
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sion  of  Vital  Statistics  of  the  United  States  Census  Bureau,  in  which 
lithographers  are  combined  with  printers  and  pressmen.  It  has  been 
observed  in  this  connection  by  Kober,  in  Kober  and  Hanson's  "  Dis- 
eases of  Occupation  and  Vocational  Hygiene  "  (p.  614),  that  the  work 
of  chromolithography  "  is  often  carried  on  under  unfavorable  hygi- 
enic conditions  as  regards  light,  air  space,  and  ventilation,  which  is  all 
the  more  regrettable,  as  some  of  the  processes  involve  the  employment 
of  injurious  agents,  such  as  arsenic  pigments,  chromium,  lead,  and 
bronze  powder."   It  is  said  further  that^ 

The  lithographic  process  varies  in  different  establishments;  the 
design  or  picture  may  be  engraved  by  means  of  a  diamond  or  steel 
needle  upon  a  fine-grained  sandstone,  generally  imported  from 
Bavaria,  or  the  drawing  may  be  made  upon  the  stone  with  a  greasy 
composition.  In  photolithography  the  printing  surface  is  largely 
prepared  by  a  photographic  process.  In  all  of  the  processes  of 
chromolithography  the  stone  is  dampened  on  those  portions  of  the 
design  which  are  not  to  appear  in  the  first  printing;  this  prevents 
taking  the  ink  or  colors.  The  actual  application  of  colors  and  press- 
work  IS  performed  by  another  set  of  operatives.  According  to 
Leiser  (Weyl's  Handbuch  der  Gewerbekrankheiten,  1908,  p.  339), 
in  a  total  membership  of  11,807  employees  in  this  industry  in  Berlin 
during  1904,  2,002  males  and  1,840  females,  or  32.6  per  cent,  were 
reported  sick,  with  90  deaths;  of  tlie  sick  about  12  per  cent  suffered 
fi-om  tuberculosis;  11  per  cent  had  skin  affections,  especially  obstinate 
forms  of  eczema  caused  by  contact  with  acid  dips,  bronzing  powder, 
toxic  color  pigments,  impure  turpentine,  etc.;  10.5  per  ce"nt  of  the 
sick  suffered  from  disorders  of  the  digestive  system;  and  19  per  cent 
of  the  females  were  aiifemic.  There  were  356  accidents,  mostly  con- 
tusions of  the  fingers  contracted  in  presswork.  Cohen  estimates  that 
about  45  per  cent  of  the  lithographers  suffered  from  near  sight  or 
other  visual  defects. 

The  possible  serious  exposure  to  bronze  dust  in  chromolithography 
can  not  be  discussed  on  account  of  the  want  of  precise  and  conclusive 
data.  As  far  as  the  available  information  derived  from  fairlj''  trust- 
worthy sources  justifies  a  preliminary  conclusion,  there  does  not  ap- 
pear to  be  an  excessive  incidence  of  puhnonary  tuberculosis  among 
men  employed  in  the  manufacture  of  bronze  powder.  As  regards  the 
bronzing  process  in  chromolithography,  Kol:)er  observes  that  this  may 
be  done  b}'^  the  dry  or  wet  method  or  hy  hand  or  machinery,  and  that 
in  spite  of  the  metallic  covering  of  the  machinery  and  metliods  of 
exhaust  ventilation  the  bronze  powder  escapes  freely  into  the  air 
and  the  employees  who  tend  the  machine  "  wear  handkerchiefs  over 
the  nose  and  mouth  "  and  "  look  pale  and  unhealthy,  and  all .  show 
the  characteristic  green  perspiration  due  to  contact  with  bronze," 
The  great  majority  of  employees,  however,  he  remarks,  ajipenr  to 
be  healthy,  which  no  doubt  has  reference  to  the  men  not  directly  cpn- 
nccted  with  dust-producing  processes.    In  the  absence  of  more  con- 
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elusive  information  and  the  required  statistical  evidence  derived 
from  official  or  insurance  sources,  no  final  conclusion  can  be  arrived 
at  further  than  that  with  reference  to  lithographers  as  a  class  the 
evidence  is  entirely  sufficient  to  prove  the  excessive  incidence  of  pul- 
monary tuberculosis  and  the  prevalence  of  more  or  less  decidedly 
unsatisfactory  sanitary  conditions  in  the  lithographic  industry. 

FOUNDRY-MEN  AND  MOLDERS 

Foundry-men  and  molders  are  to  a  considerable  degree  exposed 
to  the  continuous  inhalation  of  both  metallic  and  mineral  dusts. 
While  the  proportion  of  metallic  dust  is  quantitatively  small,  it  is 
probably  the  more  injurious  of  the  two,  although  its  effects  are  modi- 
fied by  the  relatively  much  larger  amount  of  mineral  dust.  The  in- 
dustry is  varied,  of  large  extent,  and  widely  distributed  throughout 
the  country.  The  conditions  affecting  health  naturally  vary,  and 
chiefly  so  on  account  of  the  metal  used  in  casting,  which  may  be  iron, 
steel,  brass,  etc.  The  employments  in  foundry  practice  are  chiefly 
those  of  molders  and  clay  mixers,"  of  which  molders,  again,  are  sub- 
divided into  those  who  work  at  a  bench,  or  in  the  making  of  small 
ware,  and  those  who  work  on  the  floor  or  in  the  pits  in  the  making  of 
castings  of  larger  size.  Within  recent  years  labor-saving  appliances 
"  have  been  extensively  introduced  into  the  lax'ge  foundries,  chiefly  in 
connection  with  iron  and  steel  works,  but  corresponding  progress 
has  not  been  made  in  the  smaller  establishments.  The  introduction 
of  machinery  has  led  to  the  employment  of  much  unskilled  labor  of 
low  grade,  which  complicates  the  use  of  the  available  mortality 
returns.  It  is  also  necessary  to  take  into  consideration  the  not  incon- 
siderable accident  liability  of  men  emj)loyed  in  foundries,  and  the 
occasional  or  general  exposure  to  extreme  heat  and  the  liability  to 
overstrain  inseparable  from  the  lifting  of  heavy  weights  of  metal. 

An  investigation  into  the  sanitary  aspects  of  this  employment 
made  by  the  State  board  of  health  of  Massachusetts  disclosed  the  fact 
that  at  14  foundries  in  which  castings  of  all  kinds  were  made, 
in  7  the  conditions  as  to  light,  ventilation,  and  dust  removal  were 
very  poor.  Of  9  stove  foundries  inspected,  4  presented  moder- 
ately bad  and  1  distinctly  bad  conditions  affecting  the  health  of 
employees.  In  the  polishing  room  of  one  factory,  conducted  under 
almost  ideal  conditions,  the  emery  wheels  were  well-equipped  with 
hoods  and  exhaust  ventilators,  but  the  report  states  that  "the  men, 
unmindful  of  the  protection  provided,  habitually  remove  the  hoods, 
and  become  covered  with  emery  and  iron  particles." 

In  reporting  in  some  detail  upon  the  establishments  found  to  be 
more  or  less  unsatisfactory  as  to  light,  ventilation,  and  dust  removal, 
the  report  states  that  one  shop  "  employs  275  men,  in  low-studded, 
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poorly  lighted,  unventilated  buildings,  in  which  there  is  no  attempt 
to  remove  the  dust  arising  from  the  processes  of  polishing  and  buff- 
ing by  hoods  and  exhaust  ventilation.  In  the  tumbling  room  the 
dust  IS  so  thick  that  objects  a  few  feet  distant  can  not  clearly  be  made 
out  Many  men  refuse  to  work  in  this  establishment  in  the  hot 
mmiths  on  account  of  the  excessive  heat  and  general  discomfort " 

Ihe  high  mortality  of  foundry-men  and  molders  from  pulmonary 
uberculosis  observed  to  occur  at  advanced  ages  is  decidedly  sugges- 
tive. Evidently  the  progress  of  the  disea.se  in  these  occupations  is 
slow,  and  often,  if  not  as  a  rule,  a,ssumes  the  form  of  fibroid  phthisis 
Ihere  can  be  no  question  of  doubt  that  there  is  in  these  occupations  aii 
intimate  connection  between  the  continuous  exposure  to  metallic  and 
mineral  dust  inhalation  and  the  relative  frequency  of  the  disease. 
Considering  the  nature  of  the  dust  inhaled,  this  is  what  would  be  ex- 
pected. The  dust  being  largely  mineral,  but  partly  metallic,  the  pro- 
portion of  iron  dust,  while  considerable,  is  not  so  excessive  as  the  iron 
or  steel  dust  inhaled  by  men  engaged  in  cutlery  grinding  or  file  cut- 
ting. No  doubt  many  of  the  dangers  of  the  employment  could  be 
guarded  against  by  attention  to  safety  devices,  chiefly  respirators,  to 
be  worn  during  some  of  the  mold-making  processes.  The  employ- 
ment, by  its  very  nature,  however,  precludes  radical  methods  of  dust 
prevention,  and  the  most  effective  safeguard  would  be  short  hours  of 
labor  and  a  more  rational  use  of  leisure  hours  and  vacations.^ 

MORTALITY  OF  MOLDERS— INDITSTRIAL  INSURANCE  EXPERIENCE. 

There  are  no  official  vital  statistics  of  these  occupations  either  for 
the  United  States  or  for  England  and  Wales.  The  recorded  indus- 
trial insurance  mortality  statistics  of  foundry-men  and  molders  are 
very  extensive  and  include  3,294  deaths  from  all  causes,  of  which  758, 
or  23  per  cent,  were  from  pulmonary  tuberculosis.  Of  the  death?  of 
foundry-men  and  molders  from  nontuberculous  respiratory  diseases, 
25  were  from  asthma,  51  from  bronchitis,  463  from  pneumonia,  and 
65  from  other  diseases  of  this  class.  If  the  deaths  from  pulmonary 
tuberculosis  and  from  other  respiratory  diseases  are  combined,  41.3 
per  cent  of  the  mortality  of  foundry-men  and  molders  were  from  dis- 
eases of  the  lungs  and  air  passages.  The  mortality  of  foundry-men 
and  molders  from  pulmonary  tuberculosis  was  excessive  at  all  ages 
over  25,  but  the  excess  was  most  pronounced  at  ages  25  to  34,  when 
out  of  every  100  deaths  of  foundry-men  from  all  causes,  40.4  were 
from  pulmonary  tuberculosis,  against  a  normal  expected  proportion 
of  30.5.  The  analysis  of  the  mortality  from  pulmonary  tuberculosis 
of  foundry-men  and  molders  in  detail  is  set  forth  in  Table  109.  ■ 


'  For  a  brief  but  practically  useful  account  of  occupational  hazanis  in  foundries,  see 
"  Practical  Safety  Methods  and  Devices,"  by  George  A.  Cowee,  New  Yorlc,  1916. 
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T\BLE  lOD.-rnOPOKTIONATE  MORTALITY  FROM  PULMONARY  TUBERCULOSIS 
AMONG  FOUNDRY-MEN  AND  MOLDERS,  INDUSTRIAL  EXPERIENCE  OF  PRUDENTIAL 
CO.,  1S97  TO  1914,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  UNITED  STATES  REGIS- 
TRATION AREA,  1900  TO  1913,  BY  AGE  GROUPS. 


Age  at  death. 

Deaths  of  foundry-men 
and  molders,  1S97  to 
1914,  from— 

Per  cent  of  deaths  from 
pulmonary  tubercu- 
losis among — 

All  causes. 

Pulmonary 
tut-ercu- 
losis. 

Foundry- 
men  and 
molders. 

Males  in 
re.^istra- 
tion  area, 
1900  to  1913. 

266 
540 
694 
690 
624 
4S0 

63 
218 
213 
149 
87 
28 

23.7 
40.4 
30.7 
21.6 
13.9 
5.8 

27.0 
30.5 
23.4 
14.7 
7.9 
2.6 

3,294 

758 

23.0 

13.9 

The  preceding  observations  and  statistical  data,  derived  from 
industrial  insurance  mortality  experience,  confirm  the  conclusion 
that  this  employment  is  more  or  less  injurious  to  health,  and  that 
the  degree  of  frequency  of  pulmonary  tuberculosis  is  excessive  at  ages 
25  and  over. 

SANITARY  CONDITIONS  IN  MASSACHUSETTS  FOUNDRIES. 

The  sanitary  conditions  in  foundries  have  been  investigated  by 
the  Massachusetts  State  Board  of  Health  and  reported  upon  under 
date  of  April,  1911.  Two  hundred  and  nine  foimdries  were  in- 
spected, including  a  large  variety  of  processes  of  more  or  less  impor- 
tance from  a  hygienic  point  of  view,  but  with  special  reference  to 
extremes  of  temperature,  and  more  or  less  irritating  dust,  gases,  and 
vapors.  Many  of  the  foundries  inspected  were  found  to  be  improp- 
erly heated  during  the  winter  months,  and  the  workmen  were  said 
to  suffer  more  or  less  discomfort  from  the  cold.  In  the  immediate 
vicinity  of  the  furnaces,  however,  particularly  in  the  pouring  of  the 
metal,  the  heat  was  apt  to  be  excessive.  Gases  and  vapors  were 
ascertained  to  prevail  in  some  instances  to  an  injurious  degree,  and 
especially  was  this  found  to  be  the  case  in  brass  foundries,  with  refer- 
ence to  the  occurrence  of  so-called  brass-founders'  chills.  It  is  a  fair 
assumption  that  unfavorable  temperature  conditions  and  continuous 
exposure  to  noxious  vapors  must  tend  in  a  measure  to  reduce  vitality 
and  predispose  to  diseases,  particularly  of  the  respiratory  organs, 
for  as  has  been  thoroughly  well  established  for  the  metal  mining 
industries,  a  preexisting  condition  of  fibroid  phthisis  materially  in*^ 
creases  the  liability  to  pulmonary  tuberculosis.  Fibroid  phthisis  con- 
tracted in  consequence  of  dust  exposure  predisposes  to  pulmonary 
tuberculosis.  The  same  conclusion  applies  to  other  unfavorable 
health  conditions  tending  toward  a  lowering  of  vital  resistance  and 
an  increased  predisposition  to  particular  specific  diseases. 
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DTJST  EXPOSURE  IN  SAND  BLASTING. 

In  the  Massachusetts  investigation  of  foundries  it  was  found  that 
the  floors,  benches,  and  the  hands  of  operatives  were  covered  with 
sand  dust,  and  it  is  explained  that  the  dry  sand  from  which  the  cores 
are  made  is  sifted  on  a  fine  wire  netting,  a  process  which  gives  ris» 
to  considerable  fine  dust.  This  process,  however,  is  not  usually  carried 
on  to  any  prolonged  extent,  but  is  done,  for  the  most  part  several 
tunes  a  week  for  only  a  few  hours  at  a  time.  In  one  foundry  the  dust 
generated  was  decidedly  objectionable,  and  upon  the  suggestion  of 
the  btate  inspector  of  health  a  covered  sifter  was  provided  to  remove 
this-  source  of  annoyance.  The  most  dusty  process  was  ascertained  to 
be  the  cleaning  of  castings,  elsewhere  briefly  referred  to  under  sand 
blasting.   It  IS  explained  in  this  connection  that— 

Castings  are  cleaned  in  tumbling  mills,  by  sand  blasts,  emery 
whee  s,  or  by  hand  with  wire  brushes.  The  tumbling  mills  Lre  bar- 
rel-like chambers  m  which  the  castings  are  placed,  togctlier  with 
small  pieces  of  .scrap  iron.  After  the  doors  are  closed,  power  is  ap- 
plied and  the  mills  are  set  in  a  rotary  motion.  From  the  constant 
action  ot  the  castings  upon  each  other  and  upon  the  scra^D  iron  the 
surfaces  are  smoothed  and  the  castings  are  cleaned  of 'any  sand 
which  may  be  adherent.  The  dust  generated  by  this  process  was,  in 
most  ±oundries,_  removed  by  exhausts.  Moreover,  these  mills  were 
usually  located  in  some  corner  away  from  the  workmen  who  did  not 
have  to  attend  to  them  during  operation.  The  emery  wheels  on 
which  the  castings  were  cleaned  were  in  many  cases  provided  with 
hoods  and  exhausts. 

These  observations  apply  in  a  general  way  to  modern  foundries, 
but  exceptions  are  sufficiently  numerous  to  suggest  the  urgency  of 
qualified  and  continuous  supervision  of  tlie  processes  referred  to. 
Neglect  in  this  direction  is  invariably  followed  by  health-injurious 
consequences,  for  as  pointed  out  in  the  Massachusetts  report— 

A  serious  exposure  to  fine  dry  sand  was  observed  in  those  foun- 
dries where  sand  blasts  were  in  use  for  cleaning  the  castings.  This 
process,  which  is  usually  carried  on  in  a  room  separated  from  the 
rest  of  the  foundry,  consists  of  playing  a  stream  of  fine  dry  sand,  by 
means  of  compressed  air, '  upon  the  castings.  So  great  is  the  force 
of  the  sand  stream  that  the  steel  nozzle  which  is  used  is  quickly  cut 
through.  In  some  foundries  exhaust  fans  and  hoods  were  provided 
to  carry  off  the  dust,  although  in  spite  of  this  precaution  the  rooms 
were  so  filled  with  dust  while  the  sand  blasts  were  in  oj^eration  that 
objects  could  not  be  clearly  seen.  When  doing  this  work  the  work- 
men usuallj'-  wore  masks  to  protect  the  eyes.  These  masks,  however, 
did  not  prevent  the  inhalation  of  dust,  which  appeared  to  enter  the 
respiratory  passages  with  a  good  deal  of  force.  In  one  factory  a  man 
Avas  observed  to  Avear  a  helmet  with  a  tubing  through  which  fresh 
air  v.-as  supplied  from  the  outside.  In  another  foundry  such  a  helmet 
was  provided,  but  the  man  did  not  use  it  "  as  it  was  too  much  bother 
to  put  it  on  and  take  it  off."  The  length  of  time  a  man  can  keep  at 
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this  work  is  said  to  be  short;  in  about  a  year  or  a  year  and  a  half  he 
begins  to  show  the  effects  of  the  work  and  is  forced  to  leave. 

PHYSICAL  EXAMINATION  OF  HOLDERS  IN  THE  FALL  RIVER  DISTRICT. 

The  foregoing  observations  have  been  quoted  in  full  as  evidence 
of  the  thoroughness  with  which  the  Massachusetts  investigation  wus 
carried  out.  In  the  Fall  River  district  physical  examinations 
were  made  of  320  molders,  with  the  following  results:  Bron- 
chitis, asthma,  and  emphysema  were  ascertained  in  41,  or  12.8  per 
cent,  of  the  molders  examined.  In  addition  thereto  39,  or  12.2  per 
cent,  were  suffering  from  diseases  of  the  heart,  chiefly  valvular 
disease  or  dilation;  and  23,  or  7.2  per  cent,  were  suffering  from  dis- 
eases of  the  kidneys.  In  the  aggregate,  of  the  320  examined  103,  or 
32.2  per  cent,  were  foimd  to  be  in  a  more  or  less  serious  condi- 
tion of  ill  health.  The  ages  of  those  examined  ranged  from  45  to 
72,  so  that  the  conclusions  apply  entirely  to  molders  well  advanced 
in  years,  and  no  doubt  for  a  considerable  period  engaged  in  the 
occupation. 

NATURE  AND  PROPERTIES  OF  lIOLDINa  SANDS  AND  DITSTS. 

In  the  main,  the  health-injurious  exposure  is  to  the  higWy  com- 
minuted sand  disseminated  in  the  form  of  dust  throughout  the  foun- 
dries, but  chiefly  in  connection  with  cleaning  and  so-called  sand 
bla.sting  processes.  The  nature  and  properties  of  molding  sands 
have  been  described  by  Mr.  Percy  Longmuir  before  the  British 
Foundrymen's  Association,  in  the  Engineering  Magazine.^  Sand 
used  for  casting  iron  molds  usually  contains  84  per  cent  of  silica 
and,  in  addition  thereto,  varying  amounts  of  'alumina,  magnesia, 
lime,  and  metallic  oxides.  The  pure  silica  is,  however,  recognized 
as  the  most  injurious  form  of  dust,  but  especially  so  when  very  finely 
comminuted,  as  is  generally  the  case  in  molding  processes.  The 
health  aspects  of  foundry  work  are,  therefore,  of  special  importance, 
but  particularly  so  with  reference  to  the  control  of  the  needless 
degree  of  dust  exposure.  ^Vhat  can  be  done  in  this  connection  is 
emphasized  in  a  brief  reference  to  the  subject  in  the  annual  report 
of  the  chief  inspector  of  factories  and  workshops  for  the  year  1913, 
m  which  it  is  said  that — 

Early  in  1913  the  prevention  of  dust  in  various  departments  of 
iron  foundries  was  discussed  at  Falkirk  with  representative  em- 
ployers, and  it  was  agreed  that  steps  should  be  taken  to  improve  the 
conditions  m  dressing,  grinding,  and  fitting  shops.  Satisfactory 
arrangements  have  alreadv  been  installed  in  some  of  the  foundries 
and  before  long  it  is  hoped  that  all  principal  machines  will  be  deait 


1  Englnfiering  Magazine,  vol.  30,  March,  190G,  pp.  909-911. 
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Mnth    Experiments  are  also  to  be  tried  to  devise  means  for  carrvinrr 
oft  dust  generated  by  tlie  liand  brusliing  of  castings,  as  thfs  ope,^t 
frequently  leads  to  most  undesirable  "conditions^  MeaT^^^-hSrs m  e 
e  fort  IS  being  made  to  keep  floors  cleaner,  so  as  to  rekre  he  d  s? 
stirred  up  by  the  movements  of  the  workers. 

FOUNDRY  INVESTIGATIONS  IN  OHIO. 

Quite  recently,  also,  the  conditions  of  emplovment  in  iron  foun- 
dries have  beeii  investigated  by  Hayhurst,  of  the  Ohio  State  Board 
of  Health,  including  43  establishments  in  14  cities,  employing  a  total 
of  4,721  wage  earners.  Foundry  processes,  it  is  said,  are  carried 
on  m  connection  with  a  variety  of  industries,  chiefly,  however 
foundry  and  machine  shop  products,  iron  and  steel  mills,  stoves 
nnd  furnaces,  agricultural  implements,  automobiles  and  parts,  musi- 
cal instruments,  brass  and  bronze  products,  electrical  apparatus  etc 
Reference  is  made  to  a  report  by  the  financier  of  the  International 
Holders'  Union  of  North  America  to  the  effect  that,  out  of  204  deaths 
in  the  Ohio  branch  of  the  molders'  union  in  the  five-year  period 
1909  to  1913,  the  chief  causes  of  death  were  pneumonia,  30,  or  14.7  per 
cent;  heart  disease,  30,  or  14.7  per  cent;  tuberculosis,  27,  or  13.2  per 
cent;  and  violence,  18,  or  8.8  per  cent.  With  reference  to  the  ex- 
perience^of  the  same  organization,  it  is  said  that— 

We  can  well  understand  that  foundry  conditions  are  such  as  to 
promote  the  prevalence  of  both  throat  and  lung  disorders,  and  also 
rheumatism.  The  violent  changes  in  temperature,  the  drafts  and 
dampness,  of  the  foundry,  are  conducive  to  suffering  of  this  kind 
It  might  truly  be  said  that  rheumatism  in  its  severafforms  appears 
to  be  the  nearest  approach,  if  any,  to  what  might  be  designated  as 
an    occupational  disease." 

These  observations  were  in  a  large  measure  confirmed  by  the  in- 
vestigations of  Hayhurst,  who  states  that— 

The  presence  of  foundry  dust  appeared  a  neaiiirible  hazard  in  7 
places,  fairly  so  in  17  more,  and  bad  in  the  reniiiining  19.  This 
dust  was  composed  chiefly  of  mold  sand,  iron  oxides,  iron,  dross, 
slag,  cinders,  and  dirt.  Of  these  the  first  is  to  be  considered  the  most 
harmful.  While  it  is  practically  impossible  to  avoid  dust  in  iron 
foundries,  the  presence  of  subprocesses,  such  as  casting  cleaning,  and 
furnacing,  as  well  as  other  processes,  which  might  be  carried  on  in 
separate  quarters,  add  greatly  to  the  amount  of^fine  dust  floating  in 
the  air. 

AIR  CONTAMINATION  BY  GAS  AND  SMOKE. 

Further  reference  is  made  to  air  contamination  by  mold  fumes, 
gas  fumes,  smoke,  and  steam,  and  in  a  number  of  work  places  the  air 
was  badly  vitiated  during  the  winter  season  by  the  -presence  of 
coke-burning  braziers  used  for  heating,  placed  about  in  the  quarters 
and  yielding  immense  amounts  of  invisible  coke  gas  due  to  the  ab- 
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sence  of  flue  connections  to  the  outside.  Cold,  due  either  to  the  lack 
of  efficient  heating  or  to  the  rush  of  cool  drafts,  was  considered  a 
liazard  to  many  workers  in  at  least  15  of  the  places  inspected.  With 
reference  thereto  it  is  said  by  Hayhurst  that — 

It  is  but  natural  that  chilling  of  certain  muscles  and  groups  of 
mu.'?cles.  which  at  intervals  must  be  called  into  sudden  severe  strain- 
ing actions,  usually  in  hot  places,  should  be  greatly  affected  with 
sprains  and  rheumatism,  shown  as  lumbago,  wry  neck,  sciatica,  neu- 
ritis, severe  chest  and  shoulder  pains,  stiffness  of  joints,  etc.  Par- 
ticularly is  this  condition  favored  by  the  going  out-of-doors  to  closets, 
or  at  noontimes,  or  going  home  while  wearing  sweaty  underclothes. 

The  results  of  the  inquiry  are  summarized  in  the  conclusion  that — 

Founding  is  an  example  of  an  industry  which  in  itself  should  be 
harmless;  in  fact,  should  promote  health  and  longevity  the  same  as 
any  application  requiring  the  general  use  of  nearly  all  of  the  body 
functions.  It  is  rendered  dangerous  chiefly  because  it  is  done,  in- 
doors. On  this  accovmt  a  great  many  precautions  are  necessary  to 
be  taken,  as  indicated,  including  the  general  medical  supervision  of 
the  workers. 

DUST  EXPOSURE  IN  CASTING  CLEANING. 

With  special  reference  to  casting  cleaning  it  is  said  that  this  is 
necessarily  a  very  dusty  process,  as  usually  performed,  and  whether 
done  by  hand  or  steel  brushes  or  with  sand  and  air  blasts,  or  by 
knocking  and  tapping,  laborers  so  engaged  should  be  protected  from 
the  dust,  probably  best  by  helmets  supplied  with  compressed-air 
blasts,  and  the  tumbling  of  small  pieces  or  cleaning  within  inclosures 
or  other  dust-confining  means  should  be  used  wherever  possible. 

GENERAL  CONCLUSIONS. 

Eegardless  of  the  foregoing  conditions,  which  are  quite  generally 
known  and  understood,  there  has  not  thus  far  been  the  required  de- 
gree of  sanitary  progress  urgently  called  for  by  the  highest  consid- 
erations of  the  health  and  longevity  of  the  men  employed.  The 
special  liability  to  pulmonary  tuberculosis  as  brought  out  by  the 
statistical  analysis  of  the  available  mortality  data  is  confirmed  by 
specialized  investigations,  summarized  in  an  editorial  note  on  tuber- 
culosis among  metal  molders  in  Massachusetts,  in  the  July  (1914) 
issue  of  the  Journal  of  the  Massachusetts  State  Sanatoria,  where  it  is 
said  that — • 

The  chief  factors,  then,  in  the  molder's  life  in  connection  with  the 
development  of  tuberculosis  are  the  exhausting  nature  of  the  work, 
the  overheat  and  subsequent  exposure  while  exhausted  to  cold  out- 
door air,  the  exposure  to  dust  and  gases,  and,  as  stated,  the  exposure 
of  certain  molders  to  the  debilitating  effects  of  the  fumes  of  poison- 
ous metals.  And  to  these  must  be  added  that  factor  so  common  to 
106811°— 18— Bull.  231  19 
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all  exhausting  occupations,  the  abuse  of  alcohol,  which  appears  to  Hp 
almost  a  direct  result  of  the  nature  of  the  worlc^  ^ 

CORE  MAKERS. 

Core  making  is  an  essential  branch  of  foundry  practice.  This  occu 
pation  gives  employment  to  a  considerable  number  of  youna  pereons 
mostly  boys,  but  of  late  years  girls  have  been  drawn  into  the  trade' 
although  It  is  held  that  the  more  arduous  dutie.s  and  surrounding  con- 
ditions of  the  occupation  are  unsuited  to  the  female  sex.  No  qualified 
investigation  appears  to  have  been  made  into  the  health  conditions  of 
this  employment,  but  in  a  general  way  the  conditions  approximate 
those  of  foundry  practice  in  general.^'  There  is  a  considerable  ex- 
posure to  both  mineral  and  metallic  dust,  but  the  fact  that  large  num- 
bers foHow  this  occupation  for  only  a  comparatively  short  time  no 
doubt  prevents  the  more  serious  results  which  would  follow  if  the 
exposure  were  continued  for  many  years. 

SANITARY  CONDITIONS  IN  FOUNDRIES. 

The  process  of  core  making  in  connection  with  foundries  is,  of 
course,  quite  general  to  the  iron  and  steel  industry,  the  brass  industry, 
etc.  The  general  exposure,  however,  is  rather  to  mineral  dust  than 
to  metallic  dust,  although  under  given  conditions  the  latter  may  as- 
sume prior  importance.  The  dust  in  connection  with  the  core-making 
process  is  described  by  Hayhurst  ^  as  consisting  of  sand,  earths,  and 
mold  powders,  but  this  conclusion  no  doubt  was  one  based  upon  gen- 
eral observation  rather  than  upon  microscopical  analysis.  Among 
related  sanitary  features  injurious  to  health  Hayhurst  refers  to  dain]3- 
ness,  poor  light,  and  poor  aeration,  the  latter,  of  course,  being  chiefly 
due  to  the  fumes  and  smoke.  Variations  in  temperature  conditions 
are  also  noticed,  and  fatigue  is  mentioned  as  a  considerable  hazard 
in  the  majority  of  the  work  places  investigated.  The  chief  com- 
plaint of  the  workers  was  the  breathing  of  burned-gas  fumes  and 
smoke;  but  apparently  no  specific  complaint  was  made  of  health- 
injurious  dust. 

NEW  YORK  STATE  FACTORY  INVESTIGATION. 

The  condition  of  foundries  was  inquired  into  by  the  New  York 
State  Factory  Investigating  Commission,  who  directed  particular 
attention  to  the  employment  of  women,  chiefly  in  connection  with 

1  American  Journal  of  Public  Health,  1914,  p.  1254. 

»  Of  special  interest  and  value  in  this  connection  are  the  Rules  and  Regulations  of  the 
New  Yorlt  State  Popartnicnt  of  Labor  regarding  foundries  and  work  in  core-making  rooms 
iii  which  women  are  employed.  (Latior  Law  and  the  Industrial  Code,  Albany,  191G,  Rules 
582-585.) 

"Core  making  is  discussed  by  Hayhurst  in  the  Ohio  State  Bullelin  of  the  Board  of 
Health,  February,  1915,  p.  165. 
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core-making  processes.^  They  state,  as  a  result  of  their  investigation, 
that  molders  were  found  to  suffer  from  rheumatism,  puhnonary  dis- 
eases, and  kidney  troubles,  which  by  implication  applies  also  to  core 
makers.  They  refer  to  the  fumes  and  the  heavy  dust  from  the  cast- 
injrs  cleaned  in  the  workrooms,  which,  being  mlialed  by  the  workei-s, 
render  them  more  or  less  susceptible  to  aU  forms  of  respiratory 
diseases.  They  give  expression  to  the  opinion  that  "  the  employment 
of  women  in  work  of  this  kind  in  the  foimdries  of  the  State  should 
be  prohibited." 

MOETAXITT  OF  CORE  MAKEES— INDUSTRIAL  INSURANCE  EXPERIENCE. 

The  only  available  vital  statistics  of  core  makers  are  those  derived 
from  industrial  insurance  experience,  including  357  deaths,  of  which 
105,  or  29.4  per  cent,  are  from  pulmonary  tuberculosis.  The  details 
of  the  mortality  are  shown  in  Table  110. 

TuiLE  110 -PROPORTIONATE  MORTALITY  FROM  PULMONARY  TUBERCULOSIS 
AMONG  CORE  MAKERS,  INDUSTRIAL  EXPERIENCE  OF  PRUDENTIAL  CO.,  1897  TO 
1914  COMPARED  WITH  THAT  OF  ALL  MALES  IN  UNITED  STATES  REGISTRATION 
AREA,  1900  TO  1913,  BY  AGE  GROUPS. 


Deaths  of  core  makers, 
1897  to  1914,  trom— 

Per  cent  of  deaths  from 
pulmonary  tubercu- 
losis among — 

All  causes. 

Pulmonary 
tiiborcu- 
losis. 

Core 
makers. 

Males  in 
re. istra- 
tion  area, 
1900  to  1913. 

113 
98 
63 
42 
26 
15 

36 
42 
19 
5 
3 

31.9 
42.9 
30.2 
11.9 
11.5 

27.0 
30.5 
23.4 
14.7 
7.9 
2.6 

357 

105 

29.4 

13.9 

Age  at  death. 


15  to  24  years  

25  to  34  years  

35  to  4+  years  

45  to  hi  years  

5-5  U>  G  l  years  

(io  years  and  over  

Total,  15  years  and  over. 


When  considered  by  divisional  periods  of  life  it  appears  that  the 
proportionate  mortality  from  pulmonary  tuberculosis  is  highest 
at  ages  25  to  34,  when  out  of  the  mortality  from  all  causes  42.9  per 
cent  are  from  tliis  disease,  against  30.5  per  cent  expected  on  the 
basis  of  the  mortality  experience  for  the  United  States  registration 
area.  There  are  no  corresponding  statistics  available  for  women. 
The  data  suggest  the  importance  of  further  investigation  and  the 
possibility  of  a  material  improvement  in  sanitary  conditions  in  con- 
sequence of  the  use  of  dust-laying  devices.  It  may  be  said  in  con- 
clusion that,  according  to  the  United  States  census  of  1910,  the  num- 
ber of  male  core  makers  was  16,479,  and  of  female  core  makers,  1,836. 
A  considerable  portion  of  core  makers  of  both  sexes  were  under  20 
years  of  age. 


I  For  a  brief  discussion  of  the  employment  of  women  In  core  rooms  see  New  York  State 
Factory  InvcBtlgating  Commission  Report  for  1913,  Vol.  1,  pp.  255-263. 
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MORTALITY  FROM  RESPIRATORY  DISEASES  IN  DVSTY  TRADES. 
GENERAL  CONCLUSIONS. 

Core  making  is  so  generally  carried  on  in  connection  with  foundrio. 
that  the  occupation  is  frequently  combined  with  mowlrs  etc    C  ' 
mjUcers  in  brass  aiid  iron  foundries  are  briefly  referred  ^  by  Ko  eJ 
and  Hanson  in  their  recent  work  on  "Diseases  of  Occupatln  and 
Vocational  H^^g.ene,"  but  the  observations  are  quite InaEa" 
inconclusive    In  view  of  the  fact  that  a  large  proportion  orwom 

Z  hS     "  "  that  w  tH l  e 

the  health-injurious  consequences  are  more  serious  on  account  ol 
dust  exposure  than  in  the  case  of  men  more  resistant  to  disel  e  and 
more  inchned  to  change  their  occupation.    Kober  observ^  in  tMs 
c^nec^on  that  core  and  mold  makers  are  "  exposed  to  the  inhalation 
of  huge  quantities  of  dust,  especially  in  sifting  the  sand  for  the 
cores  and  in  dusting  the  completed  molds  with  powdered  charcoal 
and  graphite.  '    He  also  remarks  that  female  labor  is  often  em- 
ployed m  the  niaking  of  cores  for  small  castings,  and  that  the  men 
engaged  in  breaking  up  the  hot  molds  "naturally  inhale  large  quan- 
tities of  dust,"  determmed  by  Ahrens  on  the  basis  of  German  inves- 
tigations to  amount  to  28  mg.  of  dust  per  cubic  meter  in  the  air  of 
foundry  rooms,  and  by  Hesse  to  amount  to  71.7  mg.  per  cubic  meter 
in  the  air  of  the  cleaning  and  polishing  room,  which  it  is  calculated 
would  subject  each  operative  to  the  inhalation  of  42  grams  of  dust 
per  annum.    It  is  self-evident  that  the  occupation  is  one  which  re- 
quires thoroughly  well-considered  methods  of  factory  supervision  if 
the  readily  apparent  dust  hazards  are  to  be  reduced  to  a  harmless 
minimum.   On  account  of  the  considerable  employment  of  relatively 
young  persons,  including  women,  in  core-making  processes,  intelli- 
gent supervision  and  control  are  urgently  required. 

THE  GLASS  INDUSTRY. 

The  glass  industry  in  the  United  States  in  1909  gave  employment 
to  some  69,000  wage  earners,  of  whom  about  6  per  cent  were  children 
under  IG  years  of  age.    The  industry  is  a  varied  one,  including  among 
others  the  manufacture  of  blown  and  pressed  ware,  of  window  glass 
and  plate  glass,  and  finally  of  so-called  crystal  or  cut  glass,  which 
for  the  present  purpose  is  considered  as  a  separate  industry.  The 
labor  division  of  the  trade  includes  numerous  and  well-defined  occu- 
pations, each  of  which  is  subject  to  more  or  less  injurious  circum- 
stances, but  of  tjiese  the  handling  of  materials  and  the  mixing  are 
the  most  liable  to  the  risk  of  continuous  inhalation  of  mineral  dust. 
The  most  important  employment  is  that  of  the  glass  blower,  but  there 
•are  few  accurate  statistics  which  separate  this  employment  from  the 
industry  as  a  whole.    For  the  present  purpose,  however,  it  has  seemed 
best,  as  far  as  practicable,  to  consider  separately  the  mortality  of 
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crlass  blowers,  although  the  medical  and  statistical  observations  sub- 
sequently to  be  quoted  refer  more  or  less  to  glassworkers  as  a  class. 
Changes  in  manufacturing  processes  and  the  introduction  of  hibor- 
saving  machinery  have  resulted  in  sanitary  improvements,  Avhich  in 
consequence  have  had  a  favorable  effect  upon  the  health  of  glass- 
blowers,  at  least  in  the  United  States,  as  far  as  the  rather  fragmen- 
tary statistical  data  can  be  relied  upon.  Among  glassworkers  as  a 
class  pulmonary  tuberculosis  is  of  exceptional  frequency,  in  addition 
to  which  there  is  a  comparatively  high  mortality  from  other  respira- 
tory diseases,  lead  poisoning,  and  heat  prostration." 

EARLY  OBSERVATIONS  ON  THE  HEALTH  OF  GLASSWORKERS. 

Thackrah,  writing  in  1832,  held  that  glassworkers  as  a  class  were 
liable  to  catarrh  and  cough,  but  not  to  pleurisy  and  pneumonia.  He 
commented  upon  the  appearance  of  a  fine  dust  at  the  furnaces  which, 
however,  in  his  opinion  did  not  produce  any  marked  effect  on  the 
health  of  the  operatives.  He  also  mentioned  individual  cases  of  glass- 
workers  remaining  at  their  employment  at  ages  70  to  80,  but  in  the 
majority  of  instances  failing  eyesight  at  ages  50  to  60  disqualified  for 
the  employment.  Thaclcrah's  account  of  this  occupation  was,  how- 
ever, very  superficial,  and  some  of  his  conclusions  were  not  at  all  in 
conformity  to  the  facts  as  reported  by  other  authorities.  Tracy,  writ- 
ing in  1879,  held  that — 

In  the  manufacture  of  glass  the  workmen  who  grind  and  powder 
the  siliceous  material  inhale  great  quantities  of  very  irritating  dust 
and  suffer  from  constant  hacking  cough  and  conjunctivitis.  It  is 
rare  to  find  a  sound  man  among  them  and  they  are  not  able  to  con- 
tinue long  at  the  work.  According  to  Hirt,  they  should  not  be 
allowed  to  labor,  at  a  stretch,  more  than  two  or  three  weeks,  and 
should  then  work  at  something  else,  or,  at  any  rate,  give  up  this 
occupation  for  at  least  double  the  working  time.  In  this  waj',  by  the 
use  of  relays,  the  health  of  the  men  may  be  sustained.* 

ENGLISH  OCCTJPATIONAL  MORTALITY  STATISTICS. 

As  shown  by  the  census  returns  the  actual  numbers,  as  well  as  per- 
centages, of  glassworkers  at  advanced  ages  are  surprisingly  small.  It 
is  evident  that  the  rapid  diminution  of  the  number  at  work  after  age 
35  must  be  partly,  at  least,  the  result  of  a  high  death  rate  at  the 
younger  ages,  and  in  particular  due  to  an  excessive  mortality  from 
pulmonary  tuberculosis,  which  at  this  period  of  life  causes  from  one- 

'  See.  Working  Conditions  and  Efficiency  as  Affocte.i  by  Heat,  by  Basil  M.  Manly,  In 
Report  on  Conditions  of  Employment  in  the  Iron  and  Steel  Industry.  U.  S.  Bureau  of 
Labor  Statistics,  Vol.  Ill,  1912,  pp.  287-332. 

"Buck's  Hygiene  and  Public  Health,  Vol.  II,  pp.  36,  37. 
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third  to  one-half  of  the  deaths  from  all  causes.   Tatham,  in  Oliver's 
'Dangerous  Trades"  (p.  139),  considers  this  employment  at  some 
length,  and  his  observations,  based  largely  upon  English  mortality 
data,  are  quoted  in  part  as  follows: 

The  malring,  blowing  and  engraving  of  glass  occupies  a  promi- 
nent place  among  unhealthy  trades  for  several  reasons.  In  the  first 
place,  the  workers  are  exposed  to  extreme  variations  of  tempera- 
tur(^in  some  processes,  that  of  glass  blowing  especially,  the  opera- 
tives are  constantly  exposed  to  the  intense  heat  of  the  furnace,  as 
well  as  to  that  which  radiates  from  the  pots  of  molten  glass  which 
they  are  engaged  m  blowing.  The  intense  heat  and  profuse  sweating 
naturally^  induce  painful  thirst,  which  the  worfanen  evidently  allav 
by  excessive  drinking;  this  is  shown  by  the  fact  that  their  mortality 
trom  alcoholism  and  from  nervous  disorders  is  nearly  double  that 
experienced  by  operatives  in  other  trades.  *  *  *  The  comixara- 
tive  mortality  figure  for  glass  makers  is  1,487,  and  is,  therefore,  in 
excess  of  the  average  by  56  per  cent.  Phthisis  and  diseases  of  the 
re,spiratory  system  are  especially  fatal  to  workmen  in  this  industry 
and  they  suffer  more  severely  than  other  occupied  males  from  dis- 
eases of  the  circulatory,  digestive,  and  urinary  sj'-stems,  as  well  as 
from  cancer.  Since  1881  the  mortality  of  glassworkers  has  in- 
creased considerably,  and  this  is  true  of  the  younger  as  well  as  the 
older  workers  in  this  industry. 

The  English  mortality  statistics  upon  which  these  conclusions  rest 
include  1,092  deaths  of  glassworkers,  and  of  this  number  229,  or  21 
per  cent,  died  from  pulmonary  tuberculosis.  At  ages  25  to  34,  how- 
ever, out  of  177  deaths  of  glassworkers  from  all  causes,  79,  or  44.6 
per  cent,  were  caused  by  this  disease.  Of  the  mortality  from  otlier 
causes,  bronchitis  caused  146  deaths,  pneumonia  123,  and  otlior 
respiratory  diseases  25.  These  combined  with  deaths  due  to  pul- 
monary tuberculosis  make  a  total  of  523,  or  47.9  per  cent,  from 
diseases  of  the  lungs  and  air  passages  in  the  mortality  of  glass- 
workers  from  all  causes.  The  most  recent  English  mortality  sta- 
tistics of  glass  manufacture  are  for  the  three  years  ending  with  1902, 
referred  to  in  the  Supplement  to  the  Sixty-fifth  Annual  Report  of  the 
Registrar-General  of  Births,  Deaths,  and  Marriages  in  England  and 
Wales,  in  part  as  follows: 

In  this  occupation  the  death  rates  exceed  the  standard  for  occu- 
pied and  retired  males  at  all  stages  of  life  b,y  proportions  ranging 
from  12  to  32  per  cent.  In  the  main  working  period  the  comparative 
mortality  figure  is  1,260,  or  25  per  cent  above  the  standard.  The  ex- 
cess of  mortality  among  these  workers  is  most  marked  in  the  case  of 
plumbism,  phthisis,  respiratory  diseases,  and  Bright's  disease;  they 
also  suffer  heavily  from  influenza  and  from  diseases  of  the  nervous 
and  circulatory  systems.  The  mortality  from  alcoholism,  accident, 
and  suicide,  however,  is  below  the  average. 
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COMPARATIVE  MORTALITY  FROM  ALL  CAUSES  AND  FROM  DISEASES  OF 

THE  LiniGS. 

The  recent  English  mortality  statistics  for  glassworkers  are  quite 
conclusive  of  the  more  or  less  unfavorable  effect  of  this  industry  on 
health.  In  Table  111  the  mortality  fi-om  all  causes  among  men 
in  this  group  is  compared  with  that  of  occupied  males  generally, 
and  the  result  is  decidedly  suggestive  of  conditicms  in  this  trade 
more  or  less  unfavorable  to  life  and  health.  The  excess  in  the 
general  death  rate  of  glassworkers  is  met  with  at  all  ages,  but  the 
relative  and  actual  excesses  are  gi-eatest  with  advancing  years,  being 
6.41  per  1,000  at  ages  45  to  64,  10.83  at  55  to  64,  and  30.99  at  65  and 
over. 

Table  111. -MORTALITY  FROM  ALL  CAUSES  AMONG  GLASSWORKERS,  COMPARED 
WITH  THAT  OF  ALL  OCCUPIED  MALES,  IK  ENGLAND  AND  WALES,  1900  TO  1902,  BY 
AGE  GROUPS. 


[Source;  Part  II,  Supplement  to  the  Sixty-filth  Amuial  Report  of  the  Registrar-General  of  Births,  Deaths, 

and  Marriages  in  England  and  Wales.] 
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A  more  extended  comparison  is  made  in  Table  112,  in  which 
the  morttility  of  glassworkers  from  pulmonary  tuberculosis  and 
other  respiratory  diseases  is  compared  with  the  •  normal  mortality 
of  occupied  males  from  these  diseases,  by  divisional  periods  of  life. 
The  comparison  shows  that  the  mortality  from  pulmonary  tubercu- 
losis is  excessive  at  all  ages,  15  to  64  inclusive,  the  excess  being  most 
marked  at  ages  35  to  54.  The  table  further  shows  that  the  mortality 
of  glassworkers  from  other  respiratory  diseases  is  excessive  at  all 
ages,  the  excess  being  most  marke.d  at  ages  45  or  over.  The  two 
tables  derived  from  English  experience  fully  confirm  the  previous 
conclusion  that  the  mortality  of  glassworkers  is  excessive  when  com- 
parison is  made  with  the  mortality  of  occupied  males  generally,  and 
that  this  excess  is  largely  because  of  the  high  degree  of  pulmonary 
tuberculosis  frequency  at  ages  25  to  54,  and  a  high  mortality  from 
other  respiratory  diseases  at  ages  35  or  over. 
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MATERIALS  USED  IN  GLASS  MANUFACTURE. 

The  American  glass  industry  has  made  considerable  progress  dur- 
ing recent  years,  but  it  may  be  questioned  whether  material  modifica- 
tions have  been  introduced  into  the  manufacturing  processes  with 
special  ■  reference  to  necessary  precautions  against  health-injurious 
conditions.  The  processes  have  been  described  in  detail  by  Charles 
C.  Dominge,  who,  with  reference  to  the  materials  used,  states  that— 

The  principal  ingredients  are  washed  and  dried  sand  (white)  Jime, 
soda  ash,  potash  and  cullet,  i.  e.,  old  broken  glass  and  waste  from 
melting  pots.  In  some  risks  you  may  also  find  charcoal,  oxide  of  lead, 
kelp,  saltpeter,  and  cobalt  (the  latter  u.sed  for  coloring  purposes). 
The  lime  and  charcoal  should  be  skidded  and  kept  under  a  tight  roof. 
The  saltpeter  or  niter  bags  are  likely  to  take  fire  spontaneously,  there- 
fore they  should  be  removed  from  the  buildmg  as  soon  as  they  are 
emptied. 

The  same  authority  describes  the  actual  process  of  glass  manufac- 
ture, in  part,  as  follows: 

The  above  materials  are  mixed  together,  forming  what  is  ImoAvn  as 
"batch,"  which  is  placed  in  a  fire-clay  pot,  inserted  in  brick-inclosed 
pot  furnace,  with  soft  coal  feed.  This  "  batch  "  is  then  subjected  to  a 
temperature  of  approximately  2,500°  F.,  which  causes  a  perfect  union 
and  fusion  of  the  materials.  When  this  "  batch  "  (i.  e..  glass  ready  for 
working)  has  cooled  to  a  temperature  of,  saj'',  1,900°  F.,  it  is  ready 
to  be  gathered.  This  is  done  by  means  of  an  iron  blowpipe,  Avhich  is 
thrust  into  the  fire-clay  pot,  the  molten  glass  clinging  to  the  end  of 
the  pipe,  resembling  a  ball.  To  make  his  material  perfectl}'^  true, 
concentric  with  his  iron  pipe,  the  worker  rolls  it  dextrousl}-  on  an  iron 
table  or  wooden  block  of  special  design.   The  glassmaker  then  blows 
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through  the  blowpipe,  which  inflates  the  butch  "  soap-bubble  fashion," 
at  the  same  time  cleftl}^  shaping,  altering,  coaxing  it  into  forrn  and 
proportion  with  cimnirigly  devised  hand  tools.  The  glass  design  is 
then  placed  in  a  Avater'jacketed  mold,  after  which  it  goes  to  the 
brick-set  tempering  oven  (known  as  "  lehr  ") ,  which  resembles  a  long, 
horizontal,  brick-set  boiler.  These  lehrs  are  fed  by  coke  or  gas,  Avith 
the  heat  directly  at  the  entrance,  where  the  glass  objects  are  placed  on 
a  traveling  platform.  About  1,000°  F.  is  maintained  here.  The  object 
is  to  give  the  glass  the  vital  "  temper,"  a  provision  against  the  piece 
bursting  later  in  the  decorator's  hand.  The  glass  cools  sloAvly  in  its 
travel  from  the  entrance  Avhere  the  heat  is  maintained  to  the  other 
end,  sometimes  40  to  125  feet  long.  Some  of  the  heavier  glass  pieces 
require  a  week  before  they  are  removed  from  the  oven. 

Conditions  of  employment,  with  special  reference  to  occupational 
hazard,  vary,  of  course,  according  to  the  type  of  melting  furnace 
used.  Dust  exposure  is  apj)arently  more  serious  at  the  old  style  pot 
furnaces  than  at  modern  tank  furnaces,  which  are  usually  built  in 
three  compartments  or  sections,  each  of  which  is  heated  to  a  difl'erent 
temperature.   It  is  explained  by  Mr.  Dominge  that — 

The  newer  factories  now  use  what  is  knoAvn  as  the  melting  tank  or 
melting  furnace  or  continuous  tank.  They  are  usually  built  in  three 
compartments  or  sections,  each  of  which  is  heated'  to  a  ditferent 
temperature.  The  heated  glass  runs  through  an  orifice  near  the  base 
(if  the  first  section  into  the  second  section,  where  it  is  refined,  after 
which  it  flows  into  the  third  compartment.  The  glass  is  now  ready 
to  be  "gathered"  by  the  glass  worker.  The  temperature  in  the  first 
section  IS  about  2,500^  F.,  the  molten  glass  being  at  this  stage  color- 
less and  translucent.  The  temperature  in  the  second  section  is  about 
1.900°  F.,  while  the  last  section  is  so  heated  as  to  alloAV  the  glass  to 
get  into  a  form  resembling  paste. 

Other  processes  involving  heat  and  dust  are  the  working  of  the 
so-called  "  glory  holes,"  which  are  small,  brick-inclosed  circular  fur- 
naces used  for  heating  glassware,  for  edge  trimming,  and  other 
purposes ;  annealing  furnaces,  "  which  resemble  somewhat  a  baker's 
oveii;  arranged  in  a  series  of  three  or  four  adjoining  and  heated  by 
open  and  gas  flames  about  waist  high  above  the  foundation."  Into 
this  "  the  hot  glassware  is  introduced  by  hand  and  removed  from 
one  oven  to  the  other,  each  being  heated  at  a  reduction  in  tempera- 
ture to  perfect  annealing  without  rupture."  The  so-called  "  lehr  " 
or  tempering  furnaces  are  of  quite  a  different  type,  but  the  work 
involves  about  the  same  degree  of  temperature  and  dust  exposure 
Theoretically  the  most  hazardous  process  is  probably  the  so-called 
"  pot  making,"  which  consists  in  the  making  of  the  furnace  mold  of 
fire  clay  molded  by  hand  and  the  grinding  up  of  old  pots -on  the 
premises,  with  a  considerable  exposure  to  irritating  mineral  dust  ^ 
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LABOE  CONDITIONS  IN  OHIO  AND  NEW  YOEK. 

Hayliurst,  in  a  brief  description  of  glass-making  processes,  adds 
much  new  and  useful  information,  stating  that  the  process  consists 
"  in  combining  the  various  siliceous  materials,  alkalis,  and  other  in- 
gredients," and  that  tlie  work  is  usually  done  in  part  by  machinery 
and  in  part  by  hand  labor,  "  the  latter  causing  a  great  deal  of  dust 
because  of  shoveling  and  scooping."  Dust  in  the  air  was  noted  in 
all  work  places  investigated,  and  in  the  majority  the  condition^  were 
bad,  "  due  to  the  manner  of  handling  the  ingredients."  With  special 
reference  to  the  mixing  process  it  is  suggested  that  "  this  work  should 
be  done  in  light,  ventilated,  dry  quarters^  above  ground  preferably, 
and,  where  mechanical  means  will  not  confine  dust,  woi-kers  should 
be  furnished  respirators  of  some  sort  and  compelled  to  wear  them. 
Those  handling  or  exposed  to  poisonous  dusts  should  be  selected  for 
intelligence,  properly  instructed,  and  seen  by  a  physician  at  least 
once  a  month."  This  last  suggestion  has  special  reference  to  ex- 
posure to  dust  contamination  by  arsenic  and  red  lead.  The  glass 
industry  was  also  briefly  inquii-ed  into  by  the  New  York  State  Fac- 
tory Investigating  Commission,  who,  in  their  second  report,  1915 
(Vol.  II,  p.  1115),  refer  to  two  different  kinds  of  glass  manufac- 
tured— a  flint  glass  containing  no  lead  and  used  principally  for 
bottles  and  a  glass  containing  lead  compounds  and  other  poisonous 
ingredients  used  chiefly  for  other  purposes.  It  is  explained  that — 

The  lead  and  other  compounds  are  weighed  and  mixed  in  one  room, 
then  taken  to  the  furnace  room  and  mixed  with  a  quantity  of  old 
glass;  the  entire  mixture  is  then  put  into  the  furnace  or  pot  and 
fused.  The  material  in  the  pot  is  kept  in  a  liquid  state  by  high  tem- 
perature, and  into  this  the  glass  blower  dips  his  pipe,  taking  out  the 
amount  he  wishes  to  work.  The  greatest  danger  is  from  the  handling 
of  the  dry  ingredients  and  inhaling  the  dust  created  during  the 
weighing  and  mixing. 

Conditions  in  a  typical  mixing  room  are  described,  and  it  is  said 
that  during  the  mixing  process  no  methods  were  employed  "  to  carry 
away  the  dusit  created,  but  although  the  men  were  furnished  respira- 
tors none  were  found  to  wear  them."  Evidence  of  lead  poisoning  was 
met  with  in  a  number  of  cases.  The  chief  factor  of  neglect  is  the 
absence  of  precautions  to  guard  against  dust.  Analyses  of  samples 
taken  in  the  mixing  room  showed  3.3  mg.  of  lead  per  cubic  meter  of 
air.  In  another  plant  it  was  also  found  that  no  special  precautions 
Avere  employed,  and  while  mixers  were  furnished  respirators  they 
would  not  wear  them. 
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OCCirPATIONAL  HAZARDS  IN  GLASS  MANTJEACTURE. 

The  most  recent  observations  with  regard  to  American  conditions 
are  by  W.  Oilman  Thompson,  who  points  out  that — 

Glassworkers  are  subject  to  four  principal  forms  of  occupation 
hazard,  namel}^,  (1)  exposure  to  great  heat;  (2)  mechanical  and 
chemical  dust  irritation;  (3)  poisoning  by  certain  metals,  such  as 
lead  oxide,  zinc  oxide  or  arsenic,  used  for  coloring,  etc.;  (4)  irrita- 
tion of  the  eyes,  caused  by  excessive  heat  and  light. 

It  is  explained  that  certain  raw  materials,  such  as  flint,  sand, 
quartz,  powdered  marble,  limestone,  soda,  Glauber's  salt,  and  potash, 
are  finely  ground  and  mixed,  usually  in  open  vessels,  which  he  con- 
siders extremely  dusty  work.  The  temperature  near  the  heating  fur- 
naces may  reach  140°  F.,  and  the  workmen  in  winter  are,  therefore, 
subjected  to  great  changes  of  temperature  in  passing  in  and  out.  He 
explains  further  tliat — 

The  result  of  inhalation  of  so  many  kinds  of  dust,  from- the  raw 
materials  used,  the  particles  of  ground  glass,  and  the  grinding  mate- 
rials, such  as  emery,  etc.,  may  give  rise  to  pulmonary  fibrosis  and 
chronic  bronchitis,  which  predispose  to  tuberculosis,  but  emphysema 
is  not  produced  by  glass  blowing,  as  formerly  supposed,  despite  the 
deep  inspiration  and  prolonged  expiration  employed  in  the  process. 
Emphysema  is  due  to  connective  tissue  changes  in  the  lungs,  and 
this  disease  is  no  more  frequent  among  glass  blowers  than  among  any 
similar  group  of  workmen  when  due  regard  is  had  for  age,  alcohol- 
ism, chronic  pulmonary  disease,  and  other  predisposing  factors. 

PRACTICAL  SANITARY  PRECAUTIONS. 

Thompson  concludes  these  exceptionally  interesting  and  useful  ob- 
servations with  suggestions  for  the  prevention  of  the  more  specific 
health-injurious  conditions,  as  follows: 

The  raw  materials  of  glass,  when  being  mixed,  should  be  kept  in 
covered  receptacles  as  much  as  possible.  The  introduction  of  mechan- 
ical apparatus  for  glass  blowing  is  doing  much  to  mitigate  the  evils 
of  this  occupation  when  performed  by  mouth.  Worlanen  should 
be  examined  by  a  physician,  and  all  who  are  actively  syphilitic  ex- 
cluded. The  excessive  heat  from  the  furnaces  may  be  c'uarded 
against  by  the  use  of  asbestos  screens  and  forcible  introduction  of  a 
stream  of  cool  air  by  means  of  a  blow  fan  and  duct.  The  eyes  should 
be  protected  from  the  light  and  heat  of  the  ovens  by  blue  and  crav 
goggles,  and  face  masks  may  be  worn  to  protect  the'skin  of  the  lace 
from  blistering.  All  grinding  rooms  should  be  thoroughly  cleaned 
daily  and  dust  removed  from  the  wheels,  tables,  and  benches.  The 
wheels  should  be  incased  as  much  as  possible,  and  a  strong  exhaust 
duct  should  be  operated  m  connection  with  them.  Women  and  ch  1- 
woH-     W       1  tlie  more  hazardous  departments  of 

woik.  When  handling  sharp-edged  glass  vessels  or  working  with 
lamp  chimneys  or  thin  bottles  which  arc  liable  to  explode,  the  himds 
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t'^'i'^  be  protected  from  injury  by  stout  leather  -loves.   The  orind- 
ng  or  cutting  of  quartz  crystal  and  jet,  jade,  and  similar  substa  ces 
SriiKlmo-      '''''''  ^^'^  respiratory  system  as  those  of  glass 

PRESENT-DAY  LABOR  CONDITIONS. 

An  exhaustive  report  upon  labor  conditions  in  the  glass  industry 
Avith  some  extended  references  to  sanitation  and  mortality,  was  in- 
cluded in  the  Senate  report  of  the  Commissioner  of  Labor  on  tlie 
"Condition  of  Woman  and  Child  Wage  Earners  in  the  United  States  " 
Waslimgton,  1911.  This  report  includes  a  descriptive  account  of 
American  glass-making  processes,  Avith  observations  on  physical 
strain,  interchange  of  occupations,  dust,  fumes,  heat  conditions,  hours 
of  labor,  night  work,  etc.  The  mortality  data  are  limited  to  glass 
blowers,  elsewhere  referred  to,  but  in  a  general  way  the  conclusions 
are  applicable  to  glassworkers  as  a  class.  An  extended  descriptive 
account  is  included,  from  the  Twenty-fourth  Annual  Eeport  of  the 
Bureau  of  Statistics  of  Labor  and  Industries  of  New  Jersey,  for 
1901,  which  in  a  large  measure  is  applicable  to  the  present  time. 
Attention  is  directed  in  this  report  to  the  improvement  in  working 
conditions  introduced  into  glass  works  during  the  last  two  decades, 
but  apparently  much  remains  to  be  done  to  eliminate  many  objec- 
rionable  features,  especially  such  as  refer  to  weather  exposure,  damp- 
ness, extreme  heat,  etc.  It  is  said  in  this  connection,  however,  that 
the  improvements  referred  to  "  have  removed  some  of  the  most  seri- 
ous causes  of  ill  health,  and  they  have  greatly  lessened  the  workmen's 
liabilit}^  to  contract  disease  while  at  work."  A  new  element  of 
danger,  however,  has  been  introduced  in  consequence  of  the  extensive 
use  of  the  so-called  "  continuous-tank  furnace,"  which  is  said  to  be 
"severe  upon  all  blowers  and  especially  so  on  the  older  men  who 
have  been  accustomed  for  years  to  work  out  of  a  pot  furnace  and 
onlj'-  during  the  clay."  The  heat  of  a  tank  furnace  is  much  greater 
than  that  of  a  pot  furnace,  and  "  the  alternation  from  day  to  night 
Avork  weakens  the  system  and  reduces  its  power  of  resistance  to 
attacks  of  disease."  In  concluding  the  report,  it  is  pointed  out  that 
"  it  is  certain  that  the  environments  of  the  workmen"  (in  glass  fac- 
tories) "  create  tendencies  to  disease,  which,  taken  with  their  own 
lack  of  care  have  greatly  aggravated  attacks  of  siclmess  and  in  many 
cases  caused  them  to  assume  characteristics  very  difficult  to  treat." 
Out  of  314  cases  of  sickness  specifically  reported  there  were  no  cases 
of  pulmonary  tuberculosis,  but  there  were  18  cases  of  pneumonia,  21 
of  inflammation  of  the  lungs,  16  of  inflammation  of  the  throat,  and 
10  of  bronchitis,  aside  from  7G  cases  of  la  grippe.  It  is  self-evident, 
of  course,  that  without  a  qualified  medical  examination  of  the  em- 
ployees the  true  extent  of  incipient  tuberculosis  could  not  be  ascer- 
tained, and  it  is  a  reasonable  assumption  that  in  a  more  advanced 
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{"ondition  of  the  disease  the  employee  would  not  be  at  work.  The 
statistics,  however,  suggest  a  relatively  high  frequency  of  respiratory 
diseases,  which,  as  elsewhere  observed  in  the  general  discussion  of 
pneumoconiosis,  is  generally  a  predisposing  condition  in  pulmonary 
tuberculosis. 

SPECIFIC  LIABILITY  TO  RESPIRATORY  AND  TTTBERCTJLOTJS  DISEASSS. 

In  SO  far  as  the  evidence  is  available,  the  general  conclusion  is  dis- 
tinctly unfavorable  regarding  employment  in  the  glass  industry, 
with  special  reference  to  an  increased  liability  to  respiratory  and 
tuberculous  diseases.  The  rather  inconclusive  American  evidence  is 
quite  fully  confirmed  by  more  extensive  investigations  into  the 
hygiene  of  glassworkers  in  Germany'  and  Austria,  referred  to  at 
some  length  in  the  report  of  the  Commission  of  Labor  on  the  con- 
dition of  woman  and  child  wage  earners  in  the  United  States,  with 
special  reference  to  the  glass  industry,  which  should  be  referred  to 
for  more  extended  consideration.  It  seems  sufficient  for  the  present 
purpose  to  conclude  these  observations  with  the  following  extract 
from  a  translation  of  a  German  treatise  on  the  diseases  of  glass- 
workers,  by  Dr.  C.  F.  Schmidt : 

In  the  foreground  among  all  diseases  of  the  glass  grinders  stands 
the  damage  to  the  lungs  by  glass  dust.  This  glass  dust  produces 
its  effect  by  the  mechanical  irritation  of  the  fine,  sharp-angled  and 
needle-pointed  particles  of  glass.  The  dust  particles  may  at  length 
find  their  way  into  the  lymph  current  and  be  deposited  in  the  lungs 
and  bronchial  glands.  Meinel,  for  example,  found  in  the  lungs  of  a 
glass  blower  a  siliceous  content  of  30.7  per  cent.  Soon  there  super- 
venes a  chronic  catarrh  of  the  larger  bronchial  tubes  and  bron- 
chioles, the  desquamated  and  inflamed  mucous  membrane  of  which 
finally  affords  a  congenial  soil  for  colonies  of  tubercle  bacilli.  Tuber- 
culosis of  the  kmgs  makes  early  victims  of  a  large  proportion  of  the 
glass  grinders.  This  is  readily  explicable,  because,  even  as  appren- 
tices, they  are  exposed  to  the  glass  dust. 

These  observations,  in  addition  to  the  foregoing  statistical  data 
and  descriptive  references,  quite  fully  sustain  the  conclusion  that 
employment  in  the  glass  industry  must  be  considered  as  obvi- 
ously injurious  to  health,  with  a  measurable  predisposition  to  pul- 
monary tuberculosis,  partly,  if  not  largely,  on  account  of  the  con- 
siderable and  continuous  exposure  to  the  inhalation  of  mineral  dust.. 

INDUSTRIAL  INSURANCE  MORTALITY  STATISTICS. 

Since  glass  blowers  and  cutters  are  separately  considered,  and  in 
view  of  the  foregoing  observations  with  special  reference  to  mixers 

lA  most  usful  reference  to  hygienic  conditions  in  the  German  glass  industry  occurs 
In  the  report  ot  Consul  General  Frank  Dillingham,  reprinted  in  the  Daily  Consular  and 
Trade  Reports,  Washington,  Feb.  4,  1009. 
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and  handlers  of  raw  materials,  as  well  as  workmen  generally  exposed 
to  the  dust  hazard,  the  following  vital  statistics  derived  from  the 
industrial  insurance  mortality  experience  of  the  Prudential  In- 
surance Co.  of  America  are  only  for  glassworkers  other  than  blowers 
and  cutters.  Table  113  includes  897  deaths  of  glassworkers  not  other- 
wise specified,  and  of  this  number  274,  or  30.5  per  cent,  are  deaths 
from  pulmonary  tuberculosis. 

Tabm  113.-PROPORTIONATE  MORTALITY  FROM  PULMONARY  TUBERCULOSIS 
AMONG  GLASSWORKERS,  EXCLUDING  BLOWERS  AND  CUTTERS  INDUSTRLVl 
EXPERIENCE  OF  PRUDENTIAL  CO.,  1897  TO  19H,  COMPARED  WITh'tHAT  OF  ALL 
MALES  IN  UNITED  STATES  REGISTRATION  AREA,  1900  TO  1913,  BY  AGE  GROUPS 


Age  at  death. 

Deaths  of  glassworkers, 
1897  to  1914,  from— 

Per  cent  of  deaths  from 
pulmonary  tubercu- 
losis among — 

All  causes. 

Pulmonary 
tuber- 
culosis. 

Glass- 
workers. 

Males  in 
registration 

area, 
1900-1913. 

257 
186 
151 
108 
103 
92 

81 
95 
52 
2.5 
16 
5 

31.5 
51.1 
34.4 
23. 1 
15.5 
5.4 

27.0 
30.5 
23.4 
14.7 
7.9 
2.6 

897 

274 

30.  5 

13.9 

The  table  shows  further  that  the  proportionate  mortality  from 
pulmonary  tuberculosis  was  extremely  high  among  glassworkers  not 
otherwise  specified  at  ages  25  to  34,  or  51.1  per  cent,  against  tlie 
expected  normal  mortality  of  30.5  per  cent.  The  data  are  extremely 
suggestive  and  emphasize  the  importance  and  in  fact  the  necessity 
of  thorough-going  methods  of  factory  supervision  and  State  control 
of  industrial  processes  inimical  to  health  and  longevity. 

MORTALITY  OP  GLASSWORKERS — UNITED  STATES  REGISTRATION  AREA. 


The  mortality  of  glassworkers  has  been  reported  upon  for  the 
years  1908-1909  by  the  Division  of  Vital  Statistics  of  the  United 
States  Census  Bureau,  but  blowers  and  workers  in  general  are  in- 
cluded only  for  the  year  1908.  No  explanation  is  made  in  the  text 
of  the  report  regarding  the  inclusion  or  exclusion  of  particular  occu- 
pations for  either  one  of  the  two  years,  during  which  the  analysis 
was  made  by  industries  or  occupations  with  reference  to  specific 
causes  of  death  by  divisional  periods  of  life.  According  to  the  census 
report,  out  of  867  deaths  of  glassworkers  from  all  causes  2G0,  or  30 
per  cent,  were  from  pulmonary  tuberculosis.  This  is  distinctly  ex- 
cessive when  contrasted  with  14.9  per  cent  for  all  occupied  males  and 
16.7  per  cent  for  plasterers.  The  details  of  the  mortality  by  divisional 
periods  of  life  are  shown  in  Table  114. 
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Tvni.ElU.-PROPORTIONATE  MORTALITY  OP  GLASSWORKKJIS  FROM  PULMONARY 
TUBERCULOSIS,  UNITED  STATES  REGISTRATION  AREA,  19(}?  TO  1909,  BY  AGE 
GROUPS. 


Age-at  death. 


15  to  24  years  

25  to  34  years  

35  to  44  years  

45  to  54  years  

5.J  to  64  years  

65  years  and  over  

Age  uuluiown  

Total,  15  years  and  over 


Deaths 
from  all 
causes. 


176 
202 
169 
117 
101 
101 
1 


857 


Deaths  from  pulmo- 
nary tuberculosis. 


Number. 


83 
86 
56 
23 


260 


TAnK  115.— PROPORTIONATE  MORTALITY  OF  GLASSWORKERS  FROM  NONTUBER- 
CULOUS  RESPIRATORY  DISEASES,  UNITED  STATES  REGISTRATION  AREA,  1908  TO 
1909. 


Cause  of  deatlu 

Deaths  from  nontuber- 
culous  respiratory 
diseases. 

Number. 

Per  cent  of 
deaths 
from  all 
causes. 

2 
5 
67 
6 

0.2 
.6 

7.7 
.7 

Pneumonia  

Total  

80 

9.2 

According  to  Table  114  the  proportionate  mortality  was  excessive 
at  all  ages  throughout  the  entire  working  period  of  life,  but  par- 
ticularly SO  at  ages  15  to  24,  when  out  of  the  mortality  of  glass- 
workers  from  all  causes  47.2  per  cent  were  from  pulmonary  tuber- 
culosis. The  corresponding  proportion  for  potters  was  46.2  per  cent, 
and  for  marble  and  stonecutters  26.2  per  cent.  At  ages  25  to  34  the 
differences  are  less  pronovmced,  the  proportion  of  deaths  from  pul- 
monary tuberculosis  having  been  42.6  per  cent  of  the  mortality  from 
all  causes  among  glassworkers,  against  44.4  per  cent  for  potters  and 
43.5  per  cent  for  marble  and  stonecutters.  In  a  general  way  the 
table  confirms  other  investigations  and  may  be  considered  fairly 
conclusive,  except  in  so  far  that  the  same  applies  to  the  glass  industry 
in  general  rather  than  to  specific  occupations  or  employments  subject 
to  the  most  trying  conditions  of  mineral  dust  exposure,  complicated, 
of  course,  by  physical  strain,  heat  exposure,  temperature  changes,  etc. 
Aside  from  the  mortality  of  30  per  cent  from  pulmonary  tuberculosis 
glassworkers  show  an  additional  mortality  from  nontuberculous 
respiratory  diseases  of  9.2  per  cent,  which  compares  with  12.5  per 
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cent  for  potters  and  12.2  per  cent  for  marble  and  stone  workers.  As 
far  as  it  is  possible  to  judge,  therefore,  the  mortality  from  non- 
tuberculous  respiratory  diseases  is  not  distinctly  excessive,  for  in 
comparison  the  mortality  of  Jill  occupied  males  is  10  per  cent,  or 
respectively,  7.8  per  cent  for  pneumonia  against  7.7  per  cent  f.  r 
glassworkers,  and  0.9  per  cent  for  bronchitis  against  0.6  per  cent  for 
glassworkers. 

GENERAL  CONCLUSIONS. 

Employment  In  the  glass  industry,  therefore,  while  predisposing 
to  pulmonary  tuberculosis,  appears  to  have  no  directly  measurable 
relation  to  the  occurrence  of  nontuberculous  respiratory  diseases. 
This  conclusion  is  of  special  importance  on  account  of  the  assump- 
tion that  heat  exposure  and  sudden  temperature  changes,  which  are 
quite  common  to  the  glass  industry,  predispose  decidedly  to  pneu- 
monia and  other  nontuberculous  respiratory  diseases.  In  the  Ameri- 
can glass  industry  this  is  apparently  not  the  case. 

GLASS  CUTTERS. 

Glass  cutters,  including  under  this  term  all  who  are  employed  in 
the  manufacture  of  crystal  or  so-called  cut  glass,  constitute  a  separate 
and  well-defined  occupation  division  in  glass  manufacture. 

SANITARY  ASPECTS  OF  GLASS  CUTTING  AND  POLISHING. 

The  most  important  employments  are  roughing,  smoothing,  polish- 
ing, and  puttying,  but  of  these  the  last  named  is  the  most  injurious, 
chiefly  because  of  a  specific  liability  to  lead  poisoning.  The  sanitary 
aspects  of  the  employment  have  received  the  special  consideration  of 
a  British  committee  on  dangerous  trades,  Avhich,  in  its  Third  Interim 
Report,  remarked  with  special  reference  to  the  injurious  effects  of 
putty  powder  in  the  form  of  dust  that — 

It  will  thus  be  seen  that  all  persons  employed  in  places  where 
"putty  powder"  is  used,  though  themselves  not  handling  it,  are 
liable,  through  inhalation  of  the  dust,  to  illness  and  even  death 
through  juxtaposition  wdth  those  engaged  in  its  use.  Under  existing 
circumstances  the  wet  powder  splashes  onto  the  clothes  not  onlj-  of 
the  polisher  who  uses  it,  but  onto  those  of  his  neighbors;  it  gets 
dry  after  a  time,  comes  off  in  fine  dust,  and  enters  the  system  either 
by  inhalation  through  the  lungs  or  by  swallowing  or  through  the 
pores  of  the  skin. 

Among  other  recommendations  for  the  amelioration  of  the  more 
or  less  health-injurious  conditions  inherent  in  this  employment,  the 
committee  suggested  that  all  persons  engaged  in  the  department  of 
glass  cutting  and  powdering,  where  so-called  putty  powder  is  used, 
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should  be  examined  once  a  month  by  the  certifying  surgeon  for  the 
district,  who  should  be  empo\Yered  to  order  temporary  or  permanent 
suspension  of  work. 

EXPOSURE  TO  MINERAL  AND  METALIIC  DUSTS. 

Aside  from  the  exposure  to  the  inhalation  of  dust  containing  lead 
or  other  metallic  ingredients,  there  is  a  further  liability  to  the  inhala- 
tion of  considerable  quantities  of  mineral  dust  in  a  large  variety  of 
forms.  It  would  obviously  be  very  difficult  to  estimate  with  even 
approximate  accuracy  the  degree  of  lung  injury  resulting  from  dust 
exposure  in  glass  cutting  and  polishing,  but  it  is  the  opinion  of  quali- 
fied authorities  that  practically  every  branch  of  the  trade  is  more  or 
less  affected,  with  a  resulting  excess  in  the  mortality  from  pulmonary 
tuberculosis.  Tracy  comments  briefly  upon  the  health-injurious 
aspects  of  this  occupation,  in  part  as  follows : 

But  the  most  dangsrous  work  is  that  of  the  grinders  and  polishers 
of  cut  glass.  About  35  per  cent  of  them  have_  chronic  pneumonia 
(phthisis),  and  their  average  age  at  death  is  variously  given  at  from 
30  to  42  years.  Putegnat  (de  Luneville)  has  described  a  peculiar 
form  of  gingivitis  which  he  has  observed  among  glass  cutters,  and 
Avhich,  he  says,  attacks  95  out  of  every  100  workmen.  It  comes  on  in 
about  three  months  after  the  person  begins  work,  and  toward  the 
sixth  month  is  well  developed.  It  attacks  by  preference  the  upper 
jaw,  and  is  accompanied  by  the  same  blue  line  that  is  found  in  cases 
of  lead  poisoning.  The  acid  secretion  of  the  gums  destroys  the 
enamel  of  the  teeth,  which  soon  become  pointed,  brittle,  and  break  off 
close  to  the  alveoli,  leaving  a  permanent  stump.  The  gums  remain 
soft  and  spongy,  and  the  breath  is  very  fetid.  At  no  time  is  there 
any  pain  or  hemorrhage.  He  supposes  it  to  be  caused  by  malnutri- 
tion, bad  air,  etc.  (Tardien.)  These  symptoms  certainly  appear 
suspiciously  like  those  of  lead  poisoning,  and  the  suspicion  is  ren- 
dered stronger  by  the  fact  that  French  flint  glass  contains  about  20 
per  cent  of  lead,  and  that  other  symptoms  of  lead  poisoning  are  not 
uncommon  in  glass  cutters,  as  colic,  constipation,  muscular  pains,  etc. 
Garrod  has  noticed  the  frequency  of  gout  among  them,  and  brings 
it  forward  to  support  his  theory  of  a  connection  between  that  disease 
and  saturnine  poisoning. 

The  grinding  or  etching  of  glass  by  the  sand  blast  fills  the  rooms 
with  a  dust  composed  of  particles  of  sand  and  glass  mingled.  The 
business  is  a  comparatively  new  one,  and  the  workmen  so  far  do  not 
appear  to  be  injured  by  it,  with  the  exception  of  a  slight  tickling 
cough  when  they  first  begin  work.  The  dust  is  rather  coarse  and 
heavy,  and  I  am  inclined  to  think  it  does  not  penetrate  very  far  into 
the  lungs,  perhaps  not  even  getting  beyond  the  trachea,  whence  it  is 
easily  expectorated. 

Lloyd  also  considered  this  employment,  holding  that— 
Flint  glaas  contains  lead,  being  chemically  a  compound  of  silicon 
(silicic  acid)  with  an  alkaline  and  an  earthy  base,  the  latter  being 
10G811°— 18— Bull.  231  20 
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represented  by  lead.  It  is  this  flint,  or  lead,  glass  that  is  used  for  r-nt 
g  ass  because  of  ite  brilliancy.  The  glass  cu!tex5  miu  fs  a  revolvi' ^ 
c.isk  of  Avrought  or  cast  iron  on  which  is  fed  a  mixture  of  sar,d  n  S 
water,  with  whxcla  the  cutting  and  polishing  are  accomplished  1^ 
i  s  process,  which  requires  the  artisan  to  bend  closely  over  his  miU 

sr'"'      ^^^^^^     ^^^^  ^^^^^1 

Unfortunately  there  are  no  official  vital  statistics  of  this  occupa- 
tion, since  the  comparatively  small  group  of  cutters  of  crystal  glass 
is  included  in  the  census  vital  statistics  with  glassworkers  generally 
Cutters  of  crystal  glass  are  continuously  and  considerably  exposed  to 
the  inhalation  of  line  particles  of  mineral  du,st,  which  must  indeed 
disastrously  affect  the  lungs  of  the  workmen,  but  in  particular  such 
as  are  otherwise  predisposed  to  pulmonary  tuberculosis.  The  sugges- 
tion of  Oliver  and  others  that  crystal  glass  polishers  and  cutters 
should  be  periodically  medically  examined  for  cases  of  lead  poison- 
ing applies  equally  to  the  purpose  of  discovering  incipient  cases  of 
tuberculosis  more  or  less  the  result  of  the  employment.^ 

MORTALITY  OF  GLASS  CUTTERS— MEDICO-ACTUARIAL  EZPERIENCE. 

According  to  the  medico-actuarial  investigation,  which,  however, 
combines  glass  bevelers,  grinders  and  cutters,  excluding  foremen  and 
superintendents,  the  relative  mortality  from  all  causes  was  extremely 
high,  or  46  per  cent  in  excess  of  the  normal.  The  details  of  this 
experience  are  shown  in  Table  116. 

Table  116.— MORTALITY  FROM  ALL  CAUSES  AMONG  GLASS  BEVELERS,  GRIND- 
ERS, AND  CUTTERS,  EXCLUDING  FOREMEN  AND  SUPERINTENDENTS  BY  AGE 
GROUPS. 

[Medico- Actuarial  Investigation.] 


Ago  at  death. 

Number 
exposed 
to  risk 
one  year. 

Actual 
deatlis. 

Expected 
deaths. 

Ratio  or 
actual  to 
expected 

deaths. 

4,857 
3,187 
813 
193 
39 

26 
33 
9 
6 
3 

22.24 
17.45 
7.73 
3. 43 
1.75 

117 
189 
118 
175 
171 

30  lo  .39  years  

40  to  49  years  

Total  

9,089 

77 

52.60 

146 

1  For  additional  references  to  the  health-injurious  circumstances  in  glass  cutting  aud 
polishing,  see  tlio  Reports  of  the  Chief  Inspector  of  Factories  and  Workshops  for  1S!),">, 
Vol.  I,  p.  .3G;  1S96,  p.  2o  ;  1809,  pp.  IG,  ^1.3;  1900,  p.  207;  1901,  Part  I,  p.  220.  For  a 
descriptive  account  of  the  various  manufacturing  processes,  see  Scientific  Amuricau  lor 
Apr.  30,  1904. 
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HOKTALITY  OF  GLASS  CUTTER^INDTJSXRIAL  INSURANCE  EXPERIENCE. 

It  is  regrettable  that  the  foregoing  experience  should  not  be  avail- 
able Avith  reference  to  causes  of  death.  The  mortality  from  pul- 
monary tuberculosis  among  glassworkers  is,  however,  clearly  shown 
in  Table  117,  derived  from  the  industrial  insurance  mortality  experi- 
ence of  the  Prudential  Insurance  Co.  of  America,  for  the  period 
1897  to  1914,  including  220  deaths  from  all  causes,  of  which  80,  or 
36.4  per  cent,  were  from  pulmonary  tuberculosis. 

Tabig  117 —proportionate  MORTALITY  PROM  PDLMONARY  TUBERCULOSIS 
AMONG  GLASS  CUTTERS.  INDUSTRIAL  BXTERIENCE  OP  PRUDENTIAL  CO. 
tsOT  TO  1914,  COMPARED  WITH  THAT  OP  ALL  MALES  IN  UNITED  STATES 
REGISTRATION  AREA,  1900  TO  1913,  BY  AGE  GROUPS. 


Ago  at  death. 


15  to  24  years  

2»to  34  years  

35  to  44  years  

45  to  54  years  

55  to  64  years  

C5  years  and  over. 
Age  unknoWTi  


Total,  15  years  and  over. 


Deaths  of  glass  cutters, 
1897  to  1914,  from— 

Per  cent  of  deaths  from 
pulmonaiy  tubercu- 
losis among — 

All  causes. 

Piilmonary 
tubercu- 
losis. 

Glass 
cutters. 

Males  in 
registration 
ai'ca,  1900- 
1913. 

 —  

53 
5,5 
4S 
28 
24 
11 
1 

21 
28 
20 
6 
2 
3 

39.6 
60.9 
41.7 
21.4 
8.3 
27.3 

27.0 
30.5 
23.4 
14.7 
7.9 
2.6 

220 

80 

36.4 

13.9 

According  to  this  table  the  proportionate  mortality  of  glass  cutters 
from  pulmonary  tuberculosis  is  highest  at  ages  25  to  34,  when  out 
of  55  deaths  from  all  causes  28,  or  50.9  per  cent,  are  from  pulmonary 
tuberculosis.  The  mortality  from  this  disease,  however,  must  be  con- 
sidered axcessive  at  every  divisional  period  of  life.  There  appears 
to  have  been  no  material  improvement  in  the  health  condition  of  glass 
cutters  during  recent  years ;  and,  with  possibly  the  exception  of  the 
reduction  of  the  liability  to  lead  poisoning,  there  can  be  no  question 
of  doubt  but  that  sanitary  conditions  are  generally  far  from  satis- 
factory and  that  effective  dust-removing  devices  are  frequently  ab- 
sent. There  are  no  reasons  for  questioning  the  possibilities  of  a 
material  improvement  in  the  health  conditions  of  this  specific  group 
of  occupations  in  the  glass  industry,  nor  can  the  conclusion  be  called 
into  question  that  the  principal  cause  of  ill  health  is  the  dust  gen- 
erated in  connection  with  glass-cutting  processes  and  inhaled  to  a 
more  or  less  considerable  and  measurable  degree. 


LABOR  CONDITIONS  IN  MASSACHUSETTS. 


Glass  cutting  and  polishing  were  reported  upon  in  the  Massa- 
chusetts investigation  of  1907,  but  it  should  be  considered  that 
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the  industry  is,  relatively,  of  very  limited  extent  in  that  State  It  is 
said  m  the  report  referred  to  that— 

Operations  which  cause  glass  dust  in  the  air  are  recognized  iq 
especially  dangerous  to  health,  such  dust  being  quite  as  irrit  ,tln- 
steel  dust,  if  not  more  so.    This  being  the  cj,  glass  cutl  W 
polishing  are  conducted  with  a  minimum  of  danger  in  the  wet  wnv 
In  cu  ting  the  pattern  is  marked  out  with  red  lead  or  with  graphite' 
and  then  the  object  is  held  against  a  rapidly  revolving  steel  wheel 
upon  which  fine  quartz  sand  and  water  are  dropped  continuously  or 
upon  a  wheel  of  fine  emery  and  corundum.    When  the  pattern  has 
been  cut  out  the  glass  is  plunged  into  hydrofluoric  acid  in  lead  tanks, 
connected  with  the  exhaust  pipe  of  a  steam-propelled  blower  This 
smooths  the  cut  surfaces,  but  acts  on  the  uncut  parts  to  such  an 
extent  as  to  make  polishing  necessary.    This  is  done  with  pumice 
or  rottenstone  and  water  or  oil  on  revolving  brushes,  and  puttv 
powder  or  rouge  and  wax  on  wooden  wheels.  The  use  of  oil  or  water- 
serves  to  prevent  dust,  and  the  employment  of  wooden  shields  pro- 
tects the  worker  from  being  spattered  with  the  mixture  of  oil  and 
glass  powder  and  other  materials  thrown  off  in  the  process  For 
successful  work  good  light  is  very  necessary,  and  in  this  respect  all 
five  of  the  establishments  visited  were  found  to  be  beyond  criticism 
I  he  conditions  as  to  ventilation  and  toilet  arrangements  were  found 
to  be  equally  commendable.  All  cutting  and  polishing  is  done  by  the 
wet  method,  and  in  no  instance  was  any  dust  perceptible.   In  two 
of  the  establishments  in  which  glass  blowing  also  is  carried  on  the 
employees  are  necessarily  exposed  to  high  temperatures  and  to  the 
possible  danger  which  resides  in  the  use  of  blowpipes,  which  are 
introduced  indiscriminately  into  the  blowers'  mouths.   Otherwise  no 
objectionable  features  were  noted.  The  number  of  persons  employed 
in  the  several  factories  ranged  from  about  30  to  several  hundred. 
As  a  class  they  appear  to  be  of  a  rather  high  order  of  intelligence 
and  to  enjoy  good  health. 

These  observations  should  be  accepted  with  caution  for  the  reason 
stated.  « 

LABOR  CONDITIONS  IN  PENNSYLVANIA  AND  OHIO. 

In  Pennsylvania,  where  glass  cutting  is  quite  extensively  developed, 
no  qualified  investigation  has  been  made  by  official  authority,  but 
private  inquiries  have  disclosed  a  considerable  variation  in  sanitary 
conditions,  sufficiently  so  to  suggest  the  possibility  of  material  and 
far-reaching  improvements. 

Hayhurst,  in  the  Ohio  survey  of  1915,  gives  expression  to  the 
opinion  that  "  the  work  at  glass  grinding  was  done  only  at  intervals 
and  created  a  great  deal  of  dust."  This  may  have  reference  to  excep- 
tional conditions  in  Ohio  plants,  for  as  a  rule  cut-glass  grinding  is  a 
continuous  process  and  relatively  free  from  health-injurious  dust 
when  sufficient  water  is  used  and  the  surroundings  are  kept  scrupu- 
lously clean.  The  dust  danger  rises  chiefly  from  unsanitary  conditions 
rather  than  from  the  grinding  which,  as  a  rule,  is  carried  on  by  the 
wet  process.  The  danger  to  be  guarded  against  is  rather  the  liability 
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to  lead  poisoning,  but  tliere  are  reasons  for  believing  that  the  occu- 
pation also  involves,  though  only  to  a  limited  extent,  an  increased 
liability  to  pulmonary  tuberculosis.  The  four  essential  processes  of 
roughing,  smoothing,  polishing,  and  puttying  all  involve  exposure 
to  widely  varying  conditions,  but  the  risk  is  most  serious  in  the 
puttying,  chiefly  on  account  of  the  liability  to  lead  poisoning.  In 
this  process  a  mixture  of  oxide  of  lead  is  used,  which,  by  means  of 
a  brush  wheel,  is  applied  to  the  nearly  finished  article  for  the  purpose 
of  giving  the  same  the  brilliant  polish,  which  is  the  most  distinctive 
feature  of  the  highest  grade  of  cut  glassware.  A  "  dust,"  or  rather 
"  splash,"  is  created,  and  small  particles  of  the  same  are  readily 
observed  on  the  faces  and  hands  of  the  operators.  The  hands  are 
constantly  dipped  into  a  mixture  of  lead,  putty,  and  water,  and 
unquestionably  some  lead  is  occasionally  introduced  into  the  system 
in  small  quantities,  either  by  inhalation  or  by  habits  of  uncleanliness. 
Lead  poisoning  resulting  from  this  occupation  has,  however,  been 
very  materially  reduced  during  recent  years,  and  cases  of  lead 
paralysis  are  now  rarely  met  with. 

Reference  may  be  made  here  to  a  brief  statement  regarding  glass 
polishing  in  the  Report  of  the  Chief  Inspector  of  Factories  and  Work- 
shops for  1898.  The  evidence  is  quite  conclusive  that  in  this  country 
lead  poisoning  in  glass  cutting  is  less  common  than  in  the  United 
Kingdom.  The  most  recent  investigations  in  this  country  have  been 
reported  upon  by  the  New  York  State  Factory  Investigating  Com- 
mission, 1913  (vol.  2,  p.  1116),  chiefly  with  reference  to  the  risk  of 
lead  poisoning,  but  it  is  said  in  conclusion  that  "  in  this  industry  the 
principal  measures  to  be  taken  are  cleanliness,  especially  on  the  part 
of  the  worker;  and  while  there  may  be  some  dust  in  the  air,  it  is 
negligible,  as  the  results  of  our  analyses  fail  to  show  any  lead  present 
in  the  samples  taken."  This  conclusion,  of  course,  has  reference  only 
to  lead  and  has  no  bearing  upon  the  question  of  mineral  dust  m 
relation  to  lung  diseases,  whether  of  the  tuberculous  or  nontuber- 
culous  variety. 

GENERAL  CONCLITSIONS. 

In  a  general  way  it  would  seem  that  the  available  evidence  regard- 
ing glass  cutters  and  polishers  indicates  a  very  marked  improve- 
ment in  the  hygienic  conditions  of  the  principal  plants  which  have 
been  thoroughly  investigated  and  the  practical  elimination  of  lead 
poisoning.  In  the  principal  centers  of  the  glass-cutting  industry  in 
ihe  United  States  cases  of  lead  paralysis  are  now  extremely  rare. 
The  process  of  puttying  has  been  largely  eliminated  and  in  place 
thereof  the  use  of  the  method  of  dipping  the  nearly  finished  glass- 
ware into  hydrofluoric  acid  has  become  quite  general.  The  underly- 
mg  cause  of  the  practical  elimination  of  lead  poisoning  is,  however 
the  decidedly  more  sanitary  condition  of  the  shops,  which  by  inference 
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suggests  a  similar  improvement  in  the  partial  control  of  the  dust 
hazard.  Processes  of  ventilation  and  dust  removal  have  not  been  as 
thoroughly  developed  as  would  he  desirable,  but  there  can  be  no 
reasonable  question  of  doubt  as  regards  a  material  recent  improve- 
ment in  the  health  and  longevity  of  glass  cutters  and  polishers  in 
contrast  to  the  truly  deplorable  conditions  prevailing  in  the  past. 

GLASS  BLOWERS. 

The  hygiene  of  glass  blowing  with  special  reference  to  pulmonary 
.tuberculosis  is  of  exceptional  interest  as  a  labor  problem  in  the  glass 
industry.  The  number  of  blowers  employed  proportionate  to  the 
total  number  of  wage  earners  is  relatively  large,  and,  from  a  wage 
point  of  view,  the  employment  is  of  the  first  order  of  importance. 

DESCRIPTIVE  ACCOUNT  OF  GIASS-BLOWING  PROCESSES. 

In  a  descriptive  account  of  the  glass  industry,  published  in  the 
Pennsylvania  Labor  Eeport  for  1888,  it  is  stated  that— 

The  occupation  of  blowing  requires  great  dexterity  and  nimbleness 
of  the  fingers  to  manipulate  the  glass;  and  while  not  laborious  in 
the  sense  of  requiring  great  muscular  power,  every  limb  and  muscle 
is  brought  into  use  in  molding  a  bottle,  whether  a  large  or  small  one. 
The  blower  in  a  shop  is  constantly  on  his  feet,  moving  in  a  circle, 
and  usually  takes  from  six  to  seven  steps  to  each  bottle  he  molds. 
When  it  is  considered  that  in  making  some  sizes  he  molds  from  175 
to  200  dozen  in  a  day  we  have  some  idea  of  the  endurance  required. 
There  is  scarcely  an  affliction  that  man  is  liable  to  that  does  not  inter- 
fere with  his  work.  The  least  sore  on  any  of  his  fingers,  hands,  or 
feet,  sore  lips,  sore  throat,  or  toothache,  or  any  of  these,  and  he  is 
obliged  to  lay  oS.  The  gaffer  sits  while  at  his  work  and  is  not  liable 
to  be  laid  up  by  so  many  ailments  as  the  blower.  Although  subjected 
to  heat,  dust,  and  the  gases  that  arise  from  the  use  of  coal  or  oil 
in  heating  the  glory  hole,  his  workmanship  is  not  impaired  by  most 
of  the  afilictions  that  disqualify  a  blower.  Hence  gaffers  are  usually 
superannuated  blowers. 

SPECIAL  OCCUPATIONAL  HAZARDS. 

Health  conditions  vary  considerably,  according  to  the  nature  of 
the  blowing  process,  whether  for  the  purpose  of  bottle  making/ 

1  For  a  brief  but  thoroughly  scientific  account  of  glass  bottle  manufacture  from  the 
mixing  of  the  ingredients  to  the  molding  of  bottles  by  machinery,  see  the  ScioiUilic 
American  Supplement,  No.  2135,  for  Dec.  2,  1916.  With  reference  to  the  Ingredients 
used  it  is  said  in  part  that  "  The  basis  of  bottle  glass  Is  a  silicious  sand,  to  which  is 
sometimes  added  limestone,  together  with  sulphate  or  carbonate  of  soda.  These  in- 
gredients. In  pulverized  form,  are  thrown  into  a  large  tank  furnace,  where  they  are  melted 
and  combined,  forming  a  thiclc  liquid  of  sirupy  consistency.  In  the  factories  that  make 
the  better  grades  of  glas.s  such  as  tableware  and  window  glass,  it  is  periodically  desirable 
to  clean  out  their  melting  pot.s,  and  there  is  also  considerable  damaged  material  that 
must  be  discarded ;  that  is  called  "  cullet,"  and  is  sold  to  the  bottle  malvcr,  who 
mixe.s  It  with  his  materials,  together  with  all  the  damaged  botlles  that  accumulnto 
around  the  factory." 

The  relation  of  this  process  to  dust  exposui-e  and  health-injurious  conditions  is  obvious. 
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carboy  making,  or  window  glass,  etc.  According  to  Sir  Thomas 
Oliver— 

The  rislcs  to  health  incurred  by  makers  of  glass  are  mainly  those 
due  to  exposure  to  excessively  high  temperatures,  e.  g.,  bronchial  and 
pulmonary  affections;  many  of  the  men  die  from  phthisis.  They 
bear  pneumonia  badly,  owing  to  their  intemperate  habits.  Dr. 
Scheele,  in  the  Berlin  Kleinische  Wochenschrift,  March,  1900,  has 
drawn  attention  to  what  is  known  as  "  glass-blowers'  mouth."  Large 
swellings  like  air  cushions  can  be  seen  and  felt  in  some  glass  blowers, 
extending  from  the  angle  of  the  mouth  to  below  the  ears.  The 
swellings  look  like  mumps.  They  involve  the  parotid  gland  only. 
They  crepitate  under  the  finger  and  by  pressure  can  be  made  to  dis- 
ajjpear.  It  is  only  recently  that  these  swellings  in  the  -cheeks  of 
glass  blowers  have  attracted  attention,  and  especially  in  France. 
The  relaxation  of  the  cheeks,  the  jous  casees  of  French  glass  blowers, 
is  by  some  attributed  to  a  faulty  method  of  blowing.  From  glass- 
blowers  under  my  care  in  the  Nevv'castle  Infirmary  I  have  ascertained 
that  the  malady  is  not  miknown  among  the  men  in  the  work  on 
Tyneside.  Dr.  Scheele  found  that  it  was  present  in  only  2.5  per  cent 
of  blowers,  some  of  whom  had  worked  for  years.  In  those  v/ho  had 
thus  suffered  the  duct  that  leads  from  the  interior  of  the  mouth  to 
the  parotid  gland  had  become  dilated,  owing  to  the  repeated  entrance 
of  air  into  it  under  considerable  pressure;  the  mucous  membrane  of 
the  inside  of  the  cheek,  too,  showed  thick  pale  patches,  plaques  opal- 
ines, which  Guinard  regarded  as  the  result  of  the  great  pressure  and 
straining  the  buccal  mucous  membrane  was  exposed  to  during  the 
act  of  blowing.  Under  ordinary  forced  expiration  the  pressure  inside 
the  closed  mouth  is  equivalent  to  from  6  to  9  millimeters  of  mercury, 
but  in  glass  blowing  it  may  rise  to  90  and  even  as  high  as  110  mm. 
In  the  course  of  an  ordinary  day  a  good  workman  will  blow  as 
many  as  from  600  to  700  bottles. 

FKEaTJENCY  OF  IITNG  DISEASES. 

The  foregoing  observations  are  far  from  conclusive,  but  they  em- 
phasize the  urgency  of  more  extended  investigations.  A  brief  refer- 
ence to  lung  affections  in  glass  blowers  occurs  in  an  abstract  of  a 
paper  on  the  subject  by  Prettin,^  as  follows: 

Prettin  found  that  the  muscles  seem  to  adapt  themselves  to  their 
task,  so  that  glass  blowers  are  not  apparently  more  liable  than  others 
to  have  pulmonary  emphysema.  But,  on  the  other  hand,  he  found 
an  unusually  large  proportion  of  tuberculous  lesions  among  them. 
Fully  20  per  cent  of  the  workmen  presented  evidences  of  a  tuber- 
culous lung  affection,  while  emphysema  was  observed  in  only  5  out  of 
the  230  glass  blowers  examined.  It  was  very  slight  in  the  2  subjects 
between  40  and  50  years  old,  and  the  3  others  were  52  to  58  years 
old,  and  had  been  glass  blowers  for  34  to  43  years.  He  cites  Fischer 
to  the  effect  that  not  a  smgle  instance  of  emphysema  was  found  in 
500  members  of  military  bands,  as  published  in  1902. 
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GLASS  BLOWERS'  CATARACT. 


Medical  interest  has  rather  been  confined  to  the  question  of  ghiss 
blowers'  cataract,  a  description  of  which,  however,  is  outside  of  the 
scope  of  the  present  discussion.  The  affliction  is  one  of  serious  im- 
portance, especially  with  reference  to  workmen's  compensation  and 
as  a  medical  problem  in  relation  to  the  syphilitic  infections.  Since 
any  and  all  diseases  which  impair  physical  efficiency  or  result  in  a 
diminution  of  disease  resistance  have  an  indirect  bearing  upon  the 
frequency  of  pulmonary  tuberculosis,  the  following  reference  to  glass 
blowers'  syphilis  in  the  Medical  Record  (Feb.  11,  1888)  is  included: 

Prof.  IST.  De  Smet,  of  Brussels,  in  commenting  upon  a  case  of 
syphilis  occurring  in  the  mouth  of  a  glass  blower,  referred  to  several 
epidemics  which  have  been  reported  as  having  occurred  among 
artisans  of  this  description.  He  said  that  only  two  plans  for  pre- 
venting these  outbreaks  had  been  devised,  viz,  giving  a  separate 
movable  mouthpiece  to  each  man,  and  instituting  frequent,  rigorous, 
and  periodical  inspection  of  the  persons  of  the  employees.  The  first 
plan  is  alwaj^s  declared  by  tlie  workmen  to  be  impracticable,  from 
the  loss  of  time  which  would  be  occasioned  by  fitting  the  different 
mouthpieces  on  the  tubes. 

The  second  would,  of  course,  be  resisted  by  the  men,  but  he  thinks 
their  objections  could  be  overcome  by  showing  them  the  danger  to 
themselves  and  their  families  which  arises  from  the  present  system. 

MORTALITY  OF  GLASS  BLOWERS— MEDICO-ACTUARIAL  EXPERIENCE. 

The  mortality  of  glass  blowers  not  using  machinery  and  excluding 
foremen  and  superintendents  was  investigated  by  the  Medico- 
Actuarial  Association,  with  the  result  shown  in  Table  118. 

Table  118.— MORTALITY  FROM  ALL  CAUSES  AMONG  GLASS  BLOWERS  NOT 
USING  MACHINERY,  EXCLUDING  FOREMEN  AND  SUPERINTENDENTS,  BY 
AGE  GROUPS. 

[Medico-Actuarial  Investigation.] 


Ago  at  death. 


15  to  29  years  

30  to  39  years  

40  to  '19  years  

50  to  59  years  

60  years  and  over 

Total  


Number 
exposed 
to  risk 
one  year. 


5,002 
4,216 
1,008 
144 
13 


10, 3S3 


Actual 
deaths. 


Expected 
deaths. 


26 
30 
12 
2 


70 


22. 95 
22.  75 
8.91 
2.83 
.46 


57.90 


The  experience  shows  that  the  actual  mortality  of  this  class  of 
workmen  is  21  per  cent  in  excess  of  the  expected,  the  excess  being 
most  marked  at  ages  30  to  49. 
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MORTALITY  OF  GLASS  BLOWERS-INDTJSTRIAL  INSURANCE  EXPERIENCE. 

The  only  available  statistics  of  glass  blowers'  mortality  from  pul- 
monary tuberculosis  are  the  data  derived  from  the  industrial  insur- 
ance experience  of  the  Prudential  Insurance  Co.  of  America  for  the 
period  1897  to  1914,  which  includes  546  deaths  from  all  causes,  of 
which  175,  or  32.1  per  cent,  were  from  pulmonary  tuberculosis. 

Table  119.-PR0P0RTI0NATE  MORTALITY  FROM  PULMONARY  TUBERCULOSIS 
AMONG  GLASS  BLOWERS,  INDUSTRIAL  EXPERIENCE  OF  PRUDENTIAL  CO.,  1897 
TO  1914,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  UNITED  STATES  REGISTRA- 
TION AREA,  1900  TO  1913,  BY  AGE  GROUPS. 


Ago  at  death. 


15  to  24  years  

25  to  34  years  

35  to  44  years  

45  to  54  years  

So  to  64  years  

65  years  and  over  

Total,  15  years  and  over, 


Deaths  of  glass  blow- 
ers, 1S97-1914,  from— 

Per  cent  of  deaths  from 
pulmonary  tuberculo- 
sis among — 

All  causes. 

Pulmonary 
tuberculo- 
sis. 

Glass 
blowers. 

Males  in 
registration 

area, 
1900-1913. 

51 
137 
115 
106 
52 
85 

23 
73 
36 
30 
8 
5 

45.1 

53.3 
31.3 
28.3 
15.4 
5.9 

27.0 
30.5 
23.4 
14.7 
7.9- 
2.6 

546 

175 

32.1 

13.9 

According  to  Table  119,  the  proportionate  mortality  from  pul- 
monary tuberculosis  is  excessive  at  all  ages,  but  especially  so  at 
ages  25  to  34,  when  of  the  deaths  of  glass  blowers  from  all  causes, 
53.3  per  cent  are  from  pulmonary  tuberculosis,  against  30.5  per  cent 
among  males  in  the  United  States  registration  area.  The  table  may 
be  accepted  as  fairly  conclusive,  but,  as  said  before,  health  and  sani- 
tary conditions  vary  considerably  in  the  different  branches  of  glass 
blowing,  but  no  data  are  at  present  available  which  would  permit 
of  definite  conclusions.  It  is,  however,  a  safe  assumption  that  carboy 
blowing,  which  requires  much  more  strength  than  bottle  blowing,  is 
probably  more  injurious  and  involves  an  increased  predisposition  to 
pulmonary  tuberculosis.  How  far  the  excessive  liability  to  tuber- 
culous diseases  is  increased  by  the  dust  factor  can  not  be  determined 
at  the  present  time.  The  occupation  group  is  one  deserving  of  much 
more  qualified  medical  and  other  technical  consideration  than  it  has 
heretofore  received. 


MORTALITY  EXPERIENCE  OP  THE  GLASS  BOTTLE  BLOWERS' 

ASSOCIATION. 

The  foregoing  observations  and  conclusions  are  quite  fully  sus- 
tained by  an  analysis  of  the  mortality  of  glass  blowers,  presented  by 
the  records  of  the  Glass  Bottle  Blowers'  Association  of  the  United 
States  and  Canada  for  the  period  1892  to  1908,  inclusive,  contained 
in  the  report  of  the  United  States  Commissioner  of  Labor  on  the 
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Condition  of  Woman  and  Child  Wage  Earners  in  the  United 
btates  yith  special  reference  to  the  glass  industry,  Washington, 
IJll.  The  experience  includes  898  deaths  from  all  causes,  of  which 
287,  or  32.0  per  cent,  were  from  pulmonary  tuberculosis.  In  addition 
there  were  8  deaths  from  other  forms  of  tuberculosis,  or  0  9  per  cent 
of  the  mortality  from  all  causes;  69,  or  7.7  per  cent,  from  pneumonia- 
and  28,  or  3.1  per  cent,  from  other  diseases  of  the  respiratory  sys- 
tem. Combining  the  mortality  from  tuberculosis  and  nontubercuJous 
respiratory  diseases,  the  proportionate  mortality  from  this  group  of 
causes  m  the  mortality  from  all  causes  was  43.7  per  cent.  The  mor- 
tality in  detail,  by  divisional  periods  of  life,  is  shown  in  the  usual 
form  in  Table  120. 

Table  120.-M0RTALrrY  OF  GLASS  BLOWERS,  GLASS  BOTTLE  BLOWERS'  ASSOCIA- 
TION  OF  UNITED  STATES  AND  CANADA,  1892  TO  1908. 


Age  at  death. 

Deaths 
from 
all 

Deaths  from 
pulmonary 
tuberculosis. 

Deaths  from 

other- 
tuberculous 
diseases. 

Deaths  from 
pneumonia. 

Deaths  from 

other 
respiratory 
diseases. 

causes. 

Num- 
ber. 

Ter 
cent. 

Num- 
ber. 

Per 
cent. 

Num- 
ber. 

Per 
cent. 

Num- 
ber. 

Per 
cent. 

15  to  24  voars  

4S 

24 

60.0 
44.7 

5 

10.4 
7.5 
9.9 
5.0 
3.5 

4.2 

25  to  34  years  

2fi6 
272 
140 
86 

119 
93 
34 

5 

1.9 
1.1 

20 
27 
7 

2 
4 

35  to  44  years  

34.2 
24.3 

3 

1.5 

45  to  54  years  

7 

2.6 
3.6 
3.5 
9.5 

.55  to  (54  years  

9 

10.5 

3 

5 

C5  years  and  over  

74 

4 

5.4 

7 

3 

Age  unknown  

12 

4 

33.3 

9.5 

7 

Total,  15  years  and  over. . 

898 

287 

32.0 

8 

.9 

69 

7.7 

28 

3.1 

It  would  be  outside  of  the  purpose  of  the  present  investigation  to 
enlarge  upon  the  frequency  occurrence  of  other  causes,  but  it  may  be 
said  in  tliis  connection,  with  special  reference  to  alcoholism,  that 
there  were  7  deaths  from  this  cause-,  or  0.78  per  cent  of  the  total,  and 
11  deaths  from  cirrhosis  of  the  liver,  or  1.22  per  cent,  which,  however, 
can  not  be  considered  conclusive  evidence  regarding  an  excessive 
amount  of  gross  intoxication  among  glassworkers,  which  is  fre- 
quently assumed  to  be  of  relatively  common  occurrence.  It  is  also 
suggestive  that  the  mortality  from  pneumonia,  which  is  often  as- 
sumed to  be  increased  in  frequency  by  exposure  to  extreme  heat  and 
variable  weather  conditions,  was  not  excessive  in  the  experience  re- 
ferred to.  The  average  age  at  death  of  all  glass  blowers  was  41.4 
years,  and  of  those  who  died  from  pulmonary  tuberculosis,  38.8 
years. 

SPECIFIC  DISEASE  I.IABIIITY  OP  GLASS  BLOWERS. 

The  statistical  analysis  in  the  report  referred  to  is  amplified  by  ex- 
tracts from  reports  on  investigations  into  the  hygiene  of  glass- 
workers  in  this  couutry  and  Germany.  According  to  an  account  of 
the  diseases  incident  to  the  glass  industry,  in  tlie  Twenty-fourth  An- 
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nil 


„..al  Eeport  of  the  Bureau  of  Statistics  of  Labor  and  Industries  of 
New  Jersey  for  1901,  glassworkers  are  much  exposed  to  unfavorable 
weather  conditions,  working,  as  they  frequently  do,  in  a  temperature 
exposure  of  from  100°  to  130°.  It  is  said  further,  with  reference  to 
habits  of  life,  etc.,  in  the  report  of  the  United  States  Commissioner 
of  Labor,  that — 

Irregularity  in  eating  and  sleeping,  disregard  of  ordinary  pre- 
cautions, the  habitual  use  of  large  drafts  of  ice  water,  are  the  prime 
factors  in  creating  acute  attacks  of  dyspepsia  and  indigestion,  from 
which  glassworkers  suffer  so  much,  and  imprudent  and  unnecessary 
exposure  aggravate  and  intensify  diseases  which  attack  the  air  pas- 
sages. There  is  scarcely  a  gla.ss  blower  to  be  found  who  does  not 
suffer  from  some  form  of  catarrh.  Forethought  and  care  exercised  in 
guarding  against  the  change  from  a  high  temperature  to  a  low  one 
would  greaUy  improve  the  health  conditions  of  men  who  work  in  the 
intense  heat  of  the  glassworks.  When  a  worlonan  leaves  the  high 
temperature  of  the  factory,  say  90'^  to  100°,  in  midwinter  to  face  the 
temperature  outside,  say  10°  to  12°,  his  underclothing  wet  with  per- 
spiration, without  preparing  himself  thoroughly  for  the  great 
ciiange,  he  certainly  invites  disease  to  fasten  upon  his  throat  and 
lungs  or  give  a  dangerous  chill  to  the  circulatory  system  no  matter 
how  stalwart  his  frame  or  how  robust  his  general  health  may  be. 
The  reaction  is  too  sudden  and  severe.^ 

In  contrast,  it  has  been  maintained  by  Mr.  Denis  A.  Hayes,  presi- 
dent of  the  Glass  Bottle  Blowers'  Association  of  America,  in  an  ad- 
dress before  the  American  Academy  of  Political  and  Social  Science, 
May,  1906,  that— 

It  has  been  the  common  belief  for  years  that  glass  blowing  is 
an  unhealthy  occupation.  Some  insurance  companies  discriminate 
against  the  workers  in  this  industry,  but  their  action  is  based  more 
upon  suspicion  than  facts,  because  I  doubt  if  glass  blowing,  so  far 
as  the  work  itself  is  concerned,  is  any  more  injurious  than  many 
other  indoor  occupations.  There  are,  however,  conditions  which 
surround  the  work  that  are  a  menace  to  health  and  long  life,  but 
these  unfavorable  conditions  can  be  and  are  being  removed.- 

Of  interest  also  is  the  statement  by  Mr.  Hayes  that — 

The  sudden  changes  in  temperature  experienced  by  men  in  this 
condition  may  be  resisted  while  youth  and  vigor  remain,  but,  owing 
to  the  early  age  at  which  they  go  to  woi-k,  their  strength  and  vitality 
are  not  given  a  chance  to  fully  develop  or  are  almost  entirely  de- 
stroyed at  an  age  when  other  men  are  entering  the  ])rime  of  life. 
Being  deprived  of  schooling  they  can  have  very  little  knowledge  of 
livgienic  rules  or  laws,  hence  do  "not  sufficiently  know  how  to  protect 
themselves  against  the  conditions  here  described.  The  result  is  that 
early  in  life  they  become  victims  of  rheumatism,  catarrh,  throat 
troiibles,  and  tuberculosis.  The  latter  disease  especially  is  most 
dreaded  by  our  members.* 


r■\?^TZV^       V;  S-  f  oinniisRlonoi-  of  Lnbor  on  Woman  and  Child  Wage  Earuers  lu  the 
Ijniied  States,  Vol.  Ill,  Glass  Industry,  pp.  254,  255. 
"  Idem,  p.  257. 
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According  to  German  observations  by  Dr.  C.  F.  Schmidt  con- 
nbiited  ongmally  to  Weyl's  Handbook  of  Occupational  Hygiene 
but  translated  for  the  report  of  the  Commissioner  of  Labor  on  tlie 
glass  industry,  1911,  it  is  stated  that— 

As  a  rule,  glass  blowers  are  people  of  stalwart  frame.  Some  have  a 
pale  but  ma.iy  a  ruddy  complexion,  caused  by  the  intense  heat  Thcv 
are  generally  spare,  for  they  are  obliged  to  undergo  great  phys  cal 
exertion,  and  m  consequence  of  this%xertion  and  the  great  S 
they  perspire  freely.  The  constant  exercise  makes  the  musc^uS  cleve  r 
opment  of  the  upper  part  of  the  body,  especially  the  armrexcep- 
uonal  y  powerful,  while  they  are  sometimes  observed  to  be  bow- 
Jegged  on  account  of  continual  standing.^ 

As  glass  blowers  are  forced  to  work  in  an  atmosphere  of  a  hicrh 
temperature  and  are  constantly  exposed  to  the  cool  draft  which 
rushes  m  through  the  open  door  of  the  factory,  they  are  predisi^osed 
to  colds  On  one  hand  there  are  rheumatic  inflammations,  on  the 
other  catarrhal  diseases  of  the  bronchial  tubes  and  of  the  lungs  from 
which  they  suffer.  Smoke  often  tends  to  produce  bronchial  catarrh 
especially  in  the  older  factories  where  it  is  occasionally  driven  by 
unfavorable  winds,  directly  from  the  openings  of  the  furnaces,  all 
through  the  factory.  Since  acute  catarrhs  of  the  larynx  and  bron- 
chial tubes  are  often  repeated,  chronic  bronchitis  occasionally  super- 
venes, from  which  pulmonary  tuberculosis  sometimes  results  - 

It  was  formerly  believed  that  glass  blowers  often  contracted 
emphysema  of  the  lungs,  and  theoretically  this  seemed  quite  probable 
since  they  are  obliged  continually  to  inhale  a  great  volume  of  air 
and  then  by  forced  expiration  to  drive  it  out  through  the  contracted 
glottis,  by  which  means  great  demands  are  made  upon  the  elasticity 
of  the  lungs.  This  opinion  was  refuted  by  Prettin  and  Leibkind. 
They  examined  230  blowers  from  different  glass  factories  who  had 
followed  this  occupation  for  at  least  10  years.  Two  hundred  and 
eighteen  of  them  were  from  25  to  50  years  of  age,  and  12  Avere  from 
51  to  62.  One  hundred  and  two  had  been  blowing  glass  more  than 
10  years,  and  an  equal  number  more  than  20  years.  Among  the 
blowers  under  40  years  of  age  practically  no  emphysema  was  found. 
Of  54  blowers  from  40  to  50  years  old,  only  2  had  emphysema  in  a 
slight  degree.  Among  the  12  oldest,  there  were  but  3  cases  of  severe 
emphysema  of  the  lungs.  Of  the  230  blowers,  therefore,  only  5  in 
all  had  emphysema,  and  even  with  these  it  was  doubtful  whether  the 
emphysema  was  superinduced  by  the  blowing  or  by  other  diseases  of 
the  limgs.  But  it  was  demonstrated  by  spirometric  tests  that  the 
vital  capacity  of  glass  blowers'  lungs  is  very  large,  for  the  spirometer 
indicated  an  average  amounting  to  3,350  cubic  centimeters  (183.25 
cubic  inches.)* 

PREDISPOSITION  TO  PULMONARY  TTJBERCUIOSIS. 

All  of  these  observations  reemphasize  the  earlier  conclusion  that 
glass  blowers  unquestionably  are  subject  to  an  excessive  mortality 

'  Repnrt  ot  U.  S.  Commissioner  of  Lalior  on  Woman  and  Child  Wage  Earners  In  the 
United  Slates,  Vol.  Ill,  Glass  Industry,  p.  2G5. 
•  Idem,  p.  207. 
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from  pulmonary  tuberculosis,  largely  in  consequence  of  the  con- 
tinued and  considerable  inhalation  of  mineral  dust.  It  is,  therefore, 
of  special  importance  that  any  and  all  measures  concerning  dust  pre- 
vention should  receive  sufficient  consideration,  and  that,  as -far  as 
practicable,  they  should  be  adopted.  With  special  reference  to  the 
possibilities  of  sanitary  and  other  improvements,  it  is  suggested  by 
Dr.  Schmidt  that — 

Since  it  has  b?en  demonstrated  that  pulmonary  emphysema  is  not 
due  to  blowing,  except  in  very  rare  instances,  the  necessity  iov  a 
mechanical  blower  no  longer  appears  so  urgently  requisite  as  it  was 
formerly  assumed  to  be.  An  apparatus  has  been  invented  by  means 
of  which  glass  masses  are  blown  into  shapes  required  by  compressed 
air.  By  the  use  of  this  contrivance  not  only  might  the  need  of 
strenuous  exertion  in  blowing  be  obviated,  but  the  danger  of  syphi- 
litic infection  and  of  the  transmission  of  tuberculosis  might  also  be 
removed.  But  in  most  of  the  factories  the  pipe  continues  to  be  used, 
because,  it  is  claimed,  the  inflation  by  this  method  is  more  uniform. 
The  transmission  of  syphilis  may  be  prevented  by  a  simple  device, 
namely,  by  the  use  of  an  individual  mouthpiece  for  every  bloAver. 
But  this  method  is  opposed  by  the  blowers  because  by  its  employment 
they  are  hindered  in  their  work.  Eegular  examinations  are  also 
recommended,  but  the  workmen  rebel  against  such  inquisitorial  regu- 
lations. The  attempt  has  been  made  to  reduce  the  intense  heat  radi- 
ation by  placing  asbestos-coated  iron  curtains  in  front  of  the  ovens. 
These  curtains  are  raised  by  a  lever  so  arranged  as  to  be  automati- 
cally set  in  motion  by  the  weight  of  the  workman's  body.  For  lower- 
ing the  temperature  revolving  fans  have  also  been  installed  in  prox- 
imity to  the  working  place.  These  create  an  artificial  breeze  to  cool 
the  workmen.  Blue  or  gray  panes  of  glass  placed  before  the  open- 
ings of  the  furnace  serve  as  a  protection  for  the  eyes.^ 

POSSIBILITIES  OF  DUST  PREVENTION. 

Finally,  on  the  question  of  the  prevention  of  dust,  it  is  said : 

The  prevention  of  dust  presents  the  greatest  difficulties,  though  a 
large  part  of  it  is  held  captive  by  means  of  water.  In  polishing  with 
the  sand  blast  the  sand  is  so  drawn  up  by  the  agency  of  a  suction 
appliance  devised  by  Gutmami  that  no  dust  can  escape.  The  dan- 
gerous explosions  of  lamp  cylinders  are  now  prevented  in  a  glass 
factory  at  Weisswasser  by  a  mechanical  apparatus  by  which  the 
cylinder  is  heated  in  a  narrow  zone  throughout  its  entire  circum- 
ference, and  then  by  a  light  blow  with  a  sharp  instrument  it  is 
cracked  off.  But  in  the  grinding  department  even  the  simplest  pro- 
tective arrangements  are  often  wanting,  or  are  not  employed  be- 
cause the  work  is  retarded  by  them.  Above  all,  sufficient  ventilation 
sliould  be  provided  for,  and  a  scrupulous  daily  cleansing  of  the 
grmding  rooms.  In  every  room,  too,  there  should  be  an  adequate 
supply  of  cuspidors.  By  systematic  instruction  of  the  grinders  the 
danger  of  tubercular  infection  may  be  minimized.   Personal  hygiene 

^  Ropoit  of  U.  S.  Commissioner  of  I.alior  on  AVoman  and  Child  Wage  Earners  lu  the 
United  States,  Vol.  HI,  Glass  Industry,  p.  270. 
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n'^ft^^A^v?^"^^^  ^^^'^  installation  of  bathrooms  in  the  factories- 
and,  m  addition,  good  drmkmg  water  should  be  supplied.^  lactones, 

Most  of  the  methods  of  dust  prevention  and  other  sanitary  im- 
provements are  practical,  if  not  in  their  entirety  at  least  in  part  and 
s,..ggestive  of  much  more  extensive  consideration  in  this  country 
tiian  has,  heretofore,  been  the  case. 

MECHANICAL  GLASS  BLOWING  AND  PRESSING. 

Glass  blowing  and  pressing  by  means  of  mechanical  devices  ore 
of  comparatively  recent  introduction.    Entirely  automatic  bo^tlc- 
blowmg  processes  date  from  1898,  and  the  work  in  connection  there- 
with practicaUy  dispenses  with  glass  blowing  in  the  generally  ac- 
cepted sense  of  the  term.    Such  processes,  however,  are  quite  fre-' 
que.ntly  carried  on  in  conjunction  with  typical  methods  of  Mass 
blowing  and  related  operations,  so  that  in  a  general  way  the  occti)a- 
tional  hazards  have  remained  much  the  same.    There  are  no  vital 
statistics  of  mechanical  gla.ss  blowers  and  pressers,  but  it  is  quite 
probable  that  when  carried  on  under  proper  sanitary  supervision 
the  use  of  machinery  may  prove  distinctly  advantageous  to  health 
and  longevity.    The  blowing  of  window  glaas  by  machinery  is  of 
much  more  recent  introduction  and  the  process  thus  far  has  not  be- 
come extensively  developed.     (See  Scientific  American,  July  19, 
1013.)     Glass-making  machines  are  of  three  important  types,  as 
described  in  the  Report  of  the  Bureau  of  Labor  on  the  Condition  of 
Women  and  Child  Wage  Earners  in  the  United  States,  with  special 
refen^nce  to  the  glass  industry  (Washington,  1911).    The  first  type 
IS  the  press  machine,  the  second  the  blow  machine,  and  the  tliird 
the  automatic  machine  which  improves  upon  the  simple  blowing  ma- 
chine by  using  a  self -feeding  and  self -pressing  device.    In  all  of 
these  processes  human  labor  is  to  a  considerable  extent  dispensed 
with  and  no  skilled  glass  workers  are  required,  since  machinists,  in 
a  restricted  sense  of  the  teiun,  are  sufficient  for  the  purpo.se.  One 
advantage  of  the  automatic  machine  is  that  it  tends  greatly,  accord- 
ing to  the  report  referred  to,  to  reduce  -the  number  of  boys  employed, 
and  it  tends  further  to  raise  the  age  of  the  boys  that  are  employed, 
and  older  boys  are  usually  preferred. 

No  stjitistical  information  is  available  as  regards  the  possibly 
beneficial  results  to  health  in  con.sequence  of  the  universal  use  of 
glass-making  machines  and  the  practical  elimination  of  glass  blowing 
by  hand.  It,  however,  would  seem 'to  be  a  safe  inference  that  in 
the  absence  of  thoroughly  efficient  methods  of  sanitary  supervision 
and  control,  with  special  reference  to  the  dust  hazard,  the  specific 

■  Report  of  U.  S.  Conimlsslouer  of  Ijabor  on  Woman  ,ind  Child  Wage  Earners  in  tho 
Lnited  States,  Vol.  Ill,  Glass  Industry,  pi).  270,  271. 
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liability  to  pulmonary  tuberculosis  in  the  glass  industry  is  not  likely 
to  bo  materially  reduced  as  the  result  of  the  extensive  and  even 
imiversal  introduction  of  glass-making  machinery. 

DIAJMOND  CUTTERS. 
Diamond  cutting,  although  an  employment  of  rather  limilod 
extent  in  the  United  States,  is  of  interest  and  importance  as  an  occu- 
pation with  exposure  to  mineral  dust.  Hand  cutting  is  very  rare 
and  macMne  cutting  is  at  the  present  time  the  general  rule  in  the 
trade,  as  carried  on  under  American  conditions.  Thei-e  has  been  a 
decided  improvement  in  labor  conditions  as  the  result  of  the  active 
efforts  of  the  Diamond  Polishers'  Union,  which  has  a  membership 
of  about  400  in  New  York  City  alone.  The  occupation  has  the  ad- 
vantage of  being  well  paid,  at  least  in  many  individual  instances, 
and  some  of  the  cutters  are  reported  to  receive  as  much  as  $80  and 
polishei-s  as  much  as  $60  a  week. 

PROCESSES  OP  MANUPACTTTRE. 

The  process  of  diamond  cutting  and  polishing  consists  of  two  parts. 
After  the  stone  has  been  cut  it  is  taken  to  the  polishing  rooms,  v^hei'e 
the  setter  selects  a  suitable  sized  brass  cup,  called  a  dope,  fills  it  with 
a  mixture  ©f  lead  and  tin,  and  melts  it  in  a  gas  flame.  After  working 
the  solder  to  its  proper  shape,  he  places  the  diamond  in  the  center, 
leaving  only  a  very  small  part  exposed.  A  mark  is  made  on  the 
solder  before  it  becomes  fairly  set,  and  then  the  stone  is  f)assed  on 
to  the  polisher.  By  the  mark  made  on  the  solder  the  latter  knows  at 
once  the  exact  run  of  the  grain  and  the  way  it  will  polish  to  the  best 
advantage.  Tlie  polisher  uses  a  circular  disk  composed  of  very 
porous  iron,  so  that  as  the  diamond  is  polished  away  in  the  form  of 
dust  it  enters  the  pores  of  the  iron,  the  result  being  that  diamond 
cuts  diamond. 

According  to  Hirt,  the  first  part  of  the  process  is  exceedingly  un- 
healthful.  The  bent  position  of  the  workman,  the  heat,  and  the  dan- 
ger of  lead  poisoning  all  contribute  to  make  the  occupation  an  un- 
healthful  one.  The  principal  bad  features  of  the  second  part  of  the 
process  are  the  dust  inhalation  and  the  straining  of  the  eyes.  While 
very  little  dust  escapes  into  the  air,  the  little,  according  to  Hirt,  is 
very  bad  in  its  effects,  as  the  particles  are  angular,  sharp,  and,  of 
course,  very  hard, 

^      MORBIDITY  OF  DIAMOITD  CTTTTERS  AND  POLISHERS. 

Arlidge  in  his  observations  upon  the  diamond  cutters'  trade  re- 
marks, however,  that — 

From  our  own  observation  of  diamond  cutting  and  polishin*r  we 
can  scai-cely  imagine  any  definite  morbid  result  from  the  dust  of  the 
gem.   It  IS  far  too  precious  to  fritter  away  into  dust  by  any  coarse 
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grinding  likely  to  give  off  a  tangible  quantity  of  this  substance  iml 
we  suspec  that  the  recorded  ill  health  of  diamond  workeS  is  chie  v 
attributable  to  accidental  circumstances  connected  with  the  charcoal 
furnaces  formerly  used;  to  overheated  and  badly  ventilated  work- 
shops; and  to  dissipated  habits  among  the  employees.  So  far  as 
diamond  dust  may  possibly  be  thrown  off  in  the  polishing  process, 
so  far,  doubtless,  would  it  be  an  irritant  to  the  respiratory  orkns  bv 
reason  of  the  very  sharp  and  angular  character  of  its  atoms. 

Tracy  comments  upon  the  sanitary  aspects  of  the  employment  as 
follows : 

In  diamond  cutting  the  amount  of  dust  created  is  small,  and  yet 
the  occupation  is  a  very  injurious  one.  The  "  setter  "  prepares  the 
diamond  for  the  cutter  by  soldering  it  on  the  end  of  a  copper  rod 
with  an  alloy  of  4  parts  lead  to  1  of  tin.  He  does  this  with  a  char- 
coal hre,  and  is  exposed  to  great  heat,  as  well  as  to  poisonous  gases. 
The  setters  suffer  from  headache,  tinnitus  aurium,  impaired  dioes- 
tion,  and  irregularity  of  the  bowels.  In  Coster's  factory,  at  Amster- 
dam, 73J  per  cent  of  them  were  pale  and  emaciated,  57  per  cent  had 
palpitation,  giddiness,  praecordial  distress,  56  chronic  headache.  36 
asthnia,  etc.  The  use  of  solder  produces  lead  poisoning.  Out  of  90 
examined,  30  showed  traces  of  poisoning.  In  general,  they  are  all 
sick  men,  and  suffer  from  lung  troubles.  Nine  per  cent  had  phthisis. 
The  cutters  or  polishers  grind  the  gems  on  iron  wheels  covered  with 
diamond  dust  and  oil.  The  dust  inhaled  by  them,  though  small  in 
quantity,  is  enough  to  cause  frequent  chronic  lung  troubles.  In 
Coster's  factbry,  52  per  cent  of  them  were  thin  and  pale,  40  per  cent 
asthmatic,  33.75  per  cent  suffered  from  headaches,  etc. 

HEALTH-INJURIOUS  RESULTS  OF  DIAMOND  CUTTING. 

The  extensive  development  of  the  diamond  industry  in  Holland, 
chiefly  in  Amsterdam,  has  been  reported  upon  by  United  States 
Consul  Frank  W.  Mahin,  who  points  out  that  there  are  some  70 
establishments  in  Amsterdam  which  cut  and  polish  diamonds  and 
employ  more  than  10,000  work  people,  of  whom  about  1,700  are 
cleavers  and  clitters  and  4,700  polishers,  the  remainder  being  en- 
gaged about  the  offices  and  in  other  work.  He  explains  the  occupa- 
tional process,  in  part,  as  follows : 

Cleavers  split  the  diamonds;  cutters  take  off  the  rough  and  sharp 
edges  and  corners  and  make  the  general  shape  of  the  stone ;  polishers 
polish  the  stones  and  make  their  facets;  turners  turn  the  diamonds 
around  in  the  apparatus  Avhich  holds  them,  so  that  the  facets  can  be 
made,  every  diamond  worked  in  a  first-class  manner  having  from  58 
to  64  facets ;  sawers  saw  stones  which  can  not  be  cloven  or  which  it  is 
more  profitable  to  saAv;  sometimes  a  stone  is  cleft  and  the  parts  are 
then  sawed,  but  very  small  stones  can  not  be  sawed. 

A  more  extensive  technical  account  of  the  Amsterdam  diamond  in- 
dustry has  been  contributed  by  Sir  Thomas  Oliver,  in  his  report  on 
Industrial  Lead  Poisoning,  published  by  the  United  States  Bureau 
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of  Labor  Statistics  (Bulletin  95),  Washington,  1911.  Upon  the  basis 
of  his  personal  investigation  he  states  that  he  found  the  workrooms 
overheated,  owing  to  the  large  number  of  gas  jets  in  use,  and  that  the 
rooms  generally  were  badly  ventilated.  "  Work  under  these  circum- 
stances," he  observes,  "  creates  on  the  part  of  those  following  it  an 
oversensitiveness  to  changes  of  temperature  and  a  diminishing  re- 
sistance to  colds."  Aside  from  a  serious  liability  to  lead  poisoning, 
Sir  Thomas  Oliver's  investigation  failed  to  establish  a  special  pre- 
disposition or  liability  to  pulmonary  tuberculosis.  The  occupation, 
however,  has  not  been  sufficiently  investigated,  but  there  are  con- 
^■incino•  reasons  for  believing  that  the  dust  factor  in  diamond  cutting 
and  polishing  is  of  sufficient  importance  to  prove  inimical  to  health. 
Unquestionably  important  variations  in  liability  are  met  with  in  the 
five  principal  groups  of  employment,  viz,  cleavers,  polishers,  tuiniers, 
cutters,  and  sawers.  Eyestrain  is  an  important  factor,  and  to  the 
extent  that  any  disease  or  physical  disability  tends  to  undermine 
health  generally  and  reduces  vital  resistance.  This  factor,  together 
with  the  liability  to  lead  poisoning,  is  deserving  of  serious  consider- 
ation. Although  quite  extensively  developed  in  this  country;  chiefly 
through  American  branches  of  Amsterdam  firms,  there  are  no  Amer- 
ican vital  statistics  of  this  occupation,  which,  however,  for  the  rea- 
sons stated,  seems  to  require  inclusion  among  unhealthy  trades  in 
\vhich  the  mortalit}^  from  pulmonary  tuberculosis  is  quite  probably 
above  the  normal, 

GENERAL  CONCLUSIONS. 

Diamond  cutting  is  briefly  referred  to  in  Kober  and  Hanson's 
Diseases  of  Occupation  and  Vocational  Hygiene,  but  chiefly  with 
reference  to  the  risk  of  lead  poisoning.  On  account  of  the  European 
war  the  industry  has  been  quite  extensively  developed  in  the  United 
States,  and,  according  to  the  Scientific  American  Supplement  (Oct. 
7,  1916),  New  York  instead  of  Amsterdam  is  now  the  center  of  the 
diamond  industry.  In  a  descriptive  account  of  diamond-cutting 
methods  in  the  article  referred  to  it  is  said  that  in  the  process  of  cut- 
ting about  60  per  cent  of  the  weight  of  the  rough  stone  is  lost,  but  as 
far  as  practicable  "  every  particle  of  waste  material  from  the  splitting 
and  sawing  of  the  stone  is  carefully  saved  for  use  in  the  salving 
and  other  subsequent  operations."  This,  of  course,  implies  the  pos*^ 
sibility'  of  a  fair  degree  of  diamond  dust  intermixture  Avith  the 
general  atmosphere  and  the  consequential  mechanical  injury  to  the 
lungs  on  account  of  the  inhalation  of  the  diamond-dust  particles. 
It  is  suggested  in  this  connection  by  Kober  that  "all  polishing 
processes  should  be  carried  on  by  the  wet  process  and  guarded  by 
hoods  and  efficient  exhaust  ventilation."  Aside  from  necessary  safe- 
10G811°— 18— Bull.  231  21 
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guards  against  lead  poisoning,  Kober  recommends  attention  to  gen- 
eral ventilation,  adjustable  workbenches,  and  improved  working' 
conditions  as  regards  light,  air,  space,  and  heating.  In  the 
absence  of  more  conclusive  evidence,  it  is  not  apparent  that  tlie 
diamond-cutting  industry  as  carried  on  in  this  country  under 
modern  conditions  is  distinctly  injurious  to  health,  or  that  it  sei'i- 
ously  predisposes  to  pulmonary  tuberculosis,  on  account  of  the 
special  liability  to  the  risk  of  mineral  and  metallic  dust  inhalation. 


CHAPTER  IV.— THE  MINERAL  INDUSTRIES  (MINES, 
QUARRIES,  ORE  REDUCTION,  AND  SMELTING). 


The  mineral  industries  of  the  United  States  are  of  such  enormous 
extent  and  variety  that  an  adequate  consideration  of  the  health  and 
mortality  of  the  large  number  of  persons  employed  therein  would 
extend  far  beyond  the  scope  of  the  present  discussion  of  the  mor- 
tality from  resjiiratory  diseases  in  dusty  trades.  In  1914  the 
approximate  value  of  the  mineral  product  of.  the  United  States, 
including  both  metallic  and  nomnetallic  resources,  exceeded  $2,115,- 
OQ0,O0O,  and  the  number  of  persons  employed  in  the  different  branches 
of  the  industry  was  in  excess  of  1,000,000.  An  almost  infinite  variety 
of  products  are  mined,  quarried,  and  subjected  to  ore  dressing,  smelt- 
ing and  refining  processes  equally  varied  and  complicated  in  extent. 
Table  121  illustrates  the  principal  divisions  or  main  branches  of  th3 
mineral  industry,  and  for  the  group  of  persons  employed  in  metal 
mining,  in  addition,  the  number  and  proportion  of  persons  employed 
underground.  The  table  has  been  derived  from  Technical  Paper 
No.  129  of  the  United  States  Bureau  of  Mines. 


Table  121.— NUMBER  OF  PERSONS  EMPLOYED  IN  MINERAL  INDUSTRIES  OP  THE 

UNITED  STATES,  IN  1914. 


Kind  of  mine,  ete. 

Total 
employed. 

Nnmljer 
employed 
under- 
ground. 

Per  cent 
employed 
under- 
ground. 

Coal  mine.'!  

763,185 
44,686 
4S,  438 
44,807 
10, 935 
9,249 

039,334 
31,265 
35, 432 
24,847 
7,609 
2,465 

83.8 
70.0 
73.1 
5.5.5 
69.6 
26.7 

Oolfl  and  miscellaneous  motal  mines  

Lead  and  zinc  mines  '  

Miscellaneous  mineral  mines  

921,300 
87, 936 
22,313 
26, 960 
14,501 

740,952 

80.4 

Quarmng  

Oolre  ovens  

1  Mississippi  Valloy  only. 


VARIED  CONDITIONS  OF  EMPLOYMENT. 

All  general  conclusions  applicable  to  an  industry  of  such  varied 
extent  must  necessarily  be  of  limited  scientific  value.    Even  witli 
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reference  to  well-defined  groups,  sucli  as  the  subdivision  of  metal 
mining,  or  the  broad  division  of  coal  mining  into  anthracite  and 
bituminous,  general  conclusions  must  fall  short  of  the  required  deo-ree 
of  scientific  exactitude.  As  shown  by  the  table,  the  proportion ,  of 
men  employed  underground  attains  to  70  per  cent  in  copper  mining, 
while  m  iron  mining  the  corresponding  proportion  is  only  55.5  per 
cent.  In  the  latter  the  process  of  open-cut  mining  or  what  is  called 
stripping  is  quite  generally  employed.  To  a  lesser  extent,  a  similar 
method  IS  employed  in  copper  mining  in  the  States  of  Utah  and 
Nevada.  Obviously,  underground  employment  must  by  its  nature  be 
less  healthy  and  predispose  more  to  pulmonary  tuberculosis  than  em- 
ployment in  the  open,  especially  Avhen  carried  on  in  connection  with 
more  or  less  health-injurious  processes  such  as  drilling,  the  use  of 
pneumatic,  tools,  etc.  The  number  of  specific  employments  in  mines 
is  much  larger  than  is  generally  assumed  to  be  the  case,  and  the  gen- 
eral use  of  the  term  "  miners  "  in  Adtal  statistics  is,  broadly  speaking, 
quite  seriously  misleading.  Also  the  proportion  of  "  miners  "  in  the 
strict  sense  of  the  term  varies  considerably,  according  to  the  metal 
or  mineral  mined,  and  the  term  itself  is  becoming  obsolete  on  account 
of  the  extensive  use  of  machinery,  rock  drills,  etc.,  by  means  of  which 
the  old-time  pick  and  shovel  miner  has  been  replaced  by  machine 
miners,  rock  drillers,  etc. 

LIMITATIONS  OF  OCCUPATIONAL  STATISTICS. 

Much  has  been  written  in  general  terms  on  the  health  of  miners 
and  other  mine  employees  which,  for  tlie  reasons  stated,  requires  to 
be  accepted  with  extreme  caution.  No  very  satisfactory  progress  lias 
been  made  in  the  perfection  of  vital  statistics  to  the  extent  that  the 
relative  health  and  mortality  of  specific  employments  under  and 
above  ground  can  be  ascertained,  especially  with  regard  to  the  rela- 
tive incidence  of  pulmonary  tuberculosis  and  nontuberculous  respir- 
atory diseases.  As  elsewhere  pointed  out,  the  health-injurious  condi- 
tions are  frequently  limited  to  a  comparatively  small  group  of  under- 
ground employees,  as  best  emphasized  in  the  case  of  the  rock  drillers 
in  the  gold  mines  of  the  Transvaal.  All  general  conclusions,  there- 
fore, understate  the  true  liability  of  the  persons  directly  employed  in 
the  most  health-injurious  occupations  in  the  mining  industry  and  all 
broad  conclusions  concerning  the  relation  of  the  industry  in  its  en- 
tirety or  its  principal  branches  must  be  considered  inadequate  for 
medical  and  public-health  purposes,  or  as  a  basic  consideration  for 
protective  labor  legislation.  The  generally  accepted  official  statistics 
on  the  health  of  mine  employees  relate  to  the  main  branches  of  the 
mining  industry  of  the  United  Ivingdom.  Much  useful,  and,  in  a 
measure,  even  more  conclusive  information  is  available,  in  part,  for 
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the  mines  and  other  mineral  industries  of  ths  European  continent, 
South  Africa,  and  the  several  States  of  the  Australian  Common- 
wealth, but  nearly  all  of  the  available  data  at  the  present  time  have 
reference- ito  the  mining  industry  as  a  whole  and  not,  as  the  usual 
titles  of  the  official  tables  would  imply,  to  "  miners  "  within  the  more 
restricted  sense  of  the  term. 

COMPARATIVE  MORTALITY  OF  ENGLISH  MINERS. 


The  most  recent  English  statistics,  for  the  years  1900-1902,  assign 
to  certain  branches  of  the  mining  industry  a  relatively  favorable 
position  in  comparison  with  other  more  or  less  unhealthful  occupa- 
tions, chiefly  with  reference  to  dust  exposure,  as  shown  by  the  table 
following,  derived  from  the  Supplement  to  the  65th  Report  of  the 
registrar  general  for  England  and  Wales  (London,  1908)  : 

T.U5LE  122.-C0MPARATrVE  OCCUPATION  MORTALITY  STATISTICS,  ENGLAND  AND 

WALES,  1900  TO  1902. 

[Data  are  for  both  occupied  and  retired.] 


Occupation. 


Agriculturist  

Ironstone  miner  

Carpenter,  joiner. ;  

Coal  miner  

Wool,  worsted— manufacturer  

Bal.-er,  confectioner  ,  ] . 

Miller,  cereal  food  manufacturer  " 

Blacksmith,  striker  

Gas  works  serrtce  

Carpet,  rug,  felt— manufacturer  

Bricklayer,  mason,  builder  

Rope,  twine,  cord— maker  

Cycle  and  motor  manufacturer  . 

St  one,  slate— quarrier  .  .  .  .  .  .     .  . 

Tinplaf  o  manufacturer,  tinplate  goods  maicer 

Chcnu'cal  manufacturer  

Cotton  manufacturer  

India  rubber,  jfutta  percha— worker;  waterprooKgoods  maker 

Zmc— manufacturer,  worker  

Lead  manufacturer,  leaden  goods  maicer  

Coal  heaver    

Gunsmith  - 1 i 

BrMs,  bronze— manufacturer,  founder,  finisher  worker 
Natl,  anchor,  chain,  and  other  iron  and  steel  manufacturers' 

Wood  turner,  cooper,  etc   ^ 

Copper— manufacturer,  worker;  coppersmith 

Furrier,  skinner    

Glass  manufacturer    

Chimney  sweep    

Lead  miner  

Bnish,  broom— maker;  liairVbrisYle— worker 

File  maker    

Potler;  earthenware,  etc.,  manufacturer 

Cutler;  scissors  makar    

Copper  miner    

Tin  miner    


Phthisis  and 
diseases  of  the 
respiratory 
system. 


Mor- 
tality 
figure. 


171 

2R6 
276 
2.S.5 
320 
327 
3.31 
.332 
3S5 
359 
377 
3S1 
3S1 
396 
410 
415 
422 
427 
456 
474 
496 
498 
500 
503 
504 
519 
,533 
551 
556 
69.8 
609 
712 
758 
S4S 
1,321 
1,557 


Ratio. 


100 

156 
161 
167 
187 
191 
194 
194 
208 
210 
220 
223 
223 
232 
240 
243 
247 
250 
267 
277 
290 
291 
292 
294 
295 
304 
312 
322 
325 
3.50 
350 
416 
443 
490 
773 
911 


Phthisis 


Dis- 
eases 
of  the 
respir- 
atory 
system. 


Dis- 
eases 
of  the 
circu- 
latory 
system. 


Mortality  figure. 


85 

126 
1.50 

89 
159 
165 
129 
158 
141 
ISO 
194 
207 
217 
190 
221 

98 
197 
244 
224 
165 
213 
214 
272 
187 
271 
162 
316 
2S3 
284 
324 
325 
387 
285 
533 
574 
816 


86 

140 
126 
196 
161 
162 
202 
174 
214 
179 
183 
174 
164 
206 
189 
317 
225 
183 
232 
309 
283 
2.54 
228 
316 
2.33 
357 
217 
268 
272 
274 
284 
325 
473 
315 
747 
741 


9S 

94 
120 
134 
181 
131 
143 
149 
128 
161 
129 
137 
102 
123 
142 
162 
170 
123 

45 
224 
184 
151 
161 
173 
152 
139 
205 
177 
153 
162 
173 
193 
219 
215 
34 
154 
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RELATIVE  FREQUENCY  OF  TUBERCULOUS  AND  NONTUBERCU- 
LOUS  RESPIRATORY  DISEASES. 

Table  122  is  limited  to  the  mortality  from  phthisis,  diseases  of  the 
respiratory  system,  and  diseases  of  the  circulatory  system.  The 
table  presents  a  curious  contrast  in  liability  to  phthisis  and  diseases 
of  the  respiratory  system  combined,  for  iron  miners  exhibit,  rela- 
tively, the  lowest  mortality  in  the  group,  while  copper  and  tin  miners 
show  the  highest.  Compared  with  the  agriculturist,  those  employed 
in  the  mining  industries  show  a  distinctly  excessive  mortality 
from  phthisis  and  diseases  of  the  respiratory  system  considered 
as  a  group.  Coal  miners,  however,  exhibit  a  relatively  favorable 
mortality  from  phthisis  but  a  decidedly  excessive  mortality  from 
nontuberculous  respiratory  diseases.  As  observed  in  the  report 
referred  to,  with  regard  to  the  causes  of  death,  "there  is  no 
question  that  as  compared  with  the  past,  an  increasing  proportion 
of  such  deaths  are  referred  to  their  true  causes;  but  what  of  the 
very  large  number  still  returned  as  '  abscess  of  the  lungs,'  'con- 
gestion of  the  lungs,'  'pleurisy,'  ' ha;moptysis,'  and  from  other 
lung  diseases  more  or  less  indefinitely  described  ?  "  It  is  explained 
in  tliis  connection  that  on  the  basis  of  supplementary  inquiries,  "  a 
considerable  number  of  the  deaths  so  returned  were  ascertained  to 
be  tuberculous  in  origin,  although  the  original  certificates  had  con- 
tained no  intimation  to  that  effect."  This  factor  of  probable  error, 
however,  is  for  the  present  purpose  not  of  serious  importance, 
although  no  satisfactory  explanation  has  been  forthcoming  as  to  the 
reasons  for  the  distinctly  higher  mortality  from  bronchitis  in  Eng- 
land and  Wales  in  comparison  Avith  the  United  States,  which  may 
possibly  be  of  CA^en  more  impox'tance  in  the  case  of  the  obviously 
dusty  trades.  The  high  degree  of  frequency  occurrence  of  nontuber- 
culous respiratory  diseases  in  the  mineral  industry  has  also  not  thus 
far  received  the  required  specialized  medical  consideration,  except  in 
so  far  as  each  and  every  important  group  of  respiratory  affections 
has  been  brought  into  precise  correlation  to  recognized  health-injuri- 
ous processes  in  the  Milroy  lectures  by  Dr.  Edgar  L.  Collis  on  "  In- 
dustrial Pneumoconioses,  with  special  reference  to  dust  phthisis."  ^ 
In  the  observations  on  this  important  hygienic  aspect  of  the  mineral 
industries  it  is  said  in  the  report  of  the  registrar  g'eneral,  with  special 
reference  to  the  preceding  table,  that — 

At  the  bottom  of  the  list  there  are  five  industries,  viz.,  filemakers, 
potters,  cutlers,  copper  and  tin  miners,  in  which  the  combined  mor- 
tality from  phthisis  and  respiratory  diseases  (pulmonary  disease)  is 

1  These  lectures  have  been  reprinted  In  their  enlirety  In  "  Public  Health,"  the  Journal 
of  the  Society  of  Medical  Offlcors  of  Uenlth.  London,  1910,  Issues  of  Aus-ust.  September, 
October,  and  November.    The  lectures  includes  illustrations,  microphotograpbs,  etc. 
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from  four  times  to  nearly  ten  tinies  as  high  as  that  of  agriculturists. 
How  much  of  this  excess  is  due  to  the  presence  of  dust  in  the  atmos- 
phere, and  how  much  to  other  unhealthy  conditions  of  work  it  is  at 
present  impossible  to  determine.  The  circumstance  is,  however,  note- 
worthy that  in  1890-1892  also  these  industries  had  occupied  almost 
equally  unfavorable  positions  in  the  scale  of  dust-producing  occupa- 
tions. Among  the  remaining  industries  in  the  present  list  ironstone 
miners,  carpenters,  and  coal  miners  appear  to  suffer  least  severely 
from  "pulmonary  disease,"  their  mortality  figure  exceeding  the 
standard  for  agriculturists  by  not  more  than  from  56  to  67  per  cent. 
The  list  contains  18  occuj)ations  (9  of  which  are  among  the  least 
healthy  of  the  series)  in  which  the  workers  experience  a  higher 
mortality  from  phthisis  than  from  other  diseases  of  the  lungs. 
Among  agriculturists  the  mortality  from  phthisis  is  practicall}'^  the 
same  in  amount  as  that  from  respiratory  diseases,  and  among  all 
occupied  and  retired  males  the  excess  of  phthisis  over  respiratory 
mortality  is  only  6  per  cent.  In  some  of  the  18  occupations  referred 
to  the  difference  between  the  mortality  from  these  two  causes  is  small, 
but  among  others  it  is  much  greater  than  among  occupied  and  retired 
males  generally,  amounting  in  the  case  of  cutlers  to  no  less  than  69 
l^er  cent.  The  list  also  contains  17  occupations  in  Avhich  the  opposite 
is  the  case.  In  the  latter  category  the  most  conspicuous  instances  are 
copper  miners,  potters,  copper  workers,  iron  and  steel  manufacturers, 
coal  heavers,  lead  manufacturers,  chemical  manufacturers,  millers, 
and  coal  miners,  in  all  of  which  instances  the  workers  die  from  non- 
tuberculous  disease  of  the  lungs  much  faster  than  they  do  from 
phthisis. 

These  conclusions  are  ia  conformity  to  a  considerable  amount  of 
trustworthy  medical  and  other  evidence  suggestive  of  the  practical 
importance  and,  in  fact,  urgent  economic  necessity  of  more  qualified 
medical  consideration  of  the  incidence  of  nontuberculous  respiratory 
diseases  in  the  mineral  industry.  On  this  account  it  has  seemed  ad- 
visable for  the  present  purpose  to  enlarge  somewhat  upon  the  mor- 
tality and  morbidity  aspects  of  the  mineral  industries,  even  though 
the  large  proportion  of  the  so-called  "  pulmonary  "  diseases  of  miners 
ahd  stone  workers  are  in  all  probability  nontuberculous. 

THE  MINING  INDUSTRY. 

The  health  hazards  of  mining  have  for  many  years  been  the  subject 
of  scientific  investigation  in  this  and  other  countries.  The  extremely 
complex  character  of  the  industry,  however,  precludes  the  general 
application  of  many  of  the  conclusions  arrived  at.  For  self-evident 
reasons,  the  more  obvious  accident  hazards  have,  from  the  outset  of 
mmmg  operations,  received  more  extended  and  teclmically  qualified 
consideration.  The  deadly  nature  of  many  mine  gases,  aside  from 
the  risk  of  gas  explosions,  was  made  the  subject  of  a  scientific  report 
as  early  as  1716,  by  Friedrich  Hoffman  and  a  rejmn<ler  bv  Friedrich 
Andreae,  amplified  by  medical  and  sanitary  observations  of  value  even 
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at  the  present  tiinc.^  During  the  intervening  200  years  the  mining 
industry  has  attained  to  truly  enormous  and  world-wide  importance', 
with  a  constantly  increasing  number  of  employees,  either  directly 
engaged  in  mineral  production  or  in  the  subsequent  conversion  of 
metallic  and  nonmetallic  substances.  The  progress  which  has  been 
made  in  the  scientific  understanding  of  mining  hazards  to  health  and 
life  is  best  emphasized  in  the  most  modern  treatise  on  "  Gas  Poisoning 
in  Mining  and  Other  Industries,"  by  Jolin  Blaister,  M.  D.,  and  David 
Dale  Logan,  M.  D.^  and  the  elaborate  joint  report  of  the  Miners' 
Phthisis  Prevention  Committee  of  the  Union  of  South  Africa.  It 
would  be  quite  impracticable  for  the  present  purpose  to  discuss  with 
the  required  brevity  and  sufficient  thoroughness  even  the  more  im- 
portant branches  of  the  mining  industry  in  their  relation  to  health 
and  mortality.  The  subject  divides  itself  primarily  into  the  mining 
of  metallic  and  nonmetallic  products,  and  is  further  subdivided 
according  to  essential  variations  in  underground  conditions,  the  me- 
chanical and  chemical  properties  of  dust  and  gas  exposure,  methods 
of  mining,  and  the  use  of  safety  precautions,  chiefly  in  the  direction 
of  effective  dust  laying  and  the  required  use  of  respirators,  particu- 
larly in  dusty  stopes.  The  predominating  accident  hazard,  involv- 
ing a  considerable  loss  of  life  at  the  younger  ages,  materially  impairs 
general  conclusions  regarding  disease  liability,  since  the  effect  of 
health-injurious  conditions  is  obviously  obscured  by  preniature  death 
in  consequence  of  mine  explosions,  falls  of  roof,  etc.  During  the  j'ear 
1915  the  fatality  rate  in  American  coal  mines  was  4.44  -per  thousand 
300-day  workers  and  in  metal  mines  3.89.  Since  the  average  age  at 
death  of  mine  employees  in  this  country  is  approximately  32  years, 
the  effect  of  such  a  fatality  rate  is  to  disturb  seriously  the  propor- 
tionate mortality  distribution  from  pulmonary  tuberculosis  and  re- 
lated diseases.  The  true  menace  of  the  dust  hazard  in  mining  opera- 
tions subject  to  a  considerable  and  continuous  degree  of  dust  inhala- 
tion is  measurable  only  to  an  approximate  degree,  on  account  of  the 
coincident  and  often  more  important  mechanical  accident  hazard, 
which  even  far-reaching  safety  measures  and  precautions  have  not  as 
yet  reduced  to  ■  relatively  unimportant  numerical  proportion.  The 
specific  dust  hazard  in  mining  is  much  more  serious  in  metal  mining 
than  in  coal  mining  in  that  in  the  former  the  nature  of  the  rock  or 
o-angue  inclosing  or  containing  the  ore  bodies  is  of  decidedly  greater 
hygienic  importance  than  the  metal  dust  when  extracted  by  ordinary 
mining  methods,  or  subsequently  by  processes  of  ore  reduction, 
smelting,  cyaniding,  chlorination,-etc.   The  hygiene  of  metal  mining 

iSee  "Friedrlch  Hoffmann  uber  das  KoWenoxydg-.us,"  by  Dr.  Albert  Neuburger ;  Leip- 
zig, 1912.  Also  of  interest  and  value  in  this  connection  Is  the  treatise.  In  German,  by 
Dr.  Theodore  Poleck,  Berlin,  180Y,  entitled,  "Die  chemisehe  Natur  der  M.nengase  uud 
ihre  Bezlehung  BUr  Minenkrankheit." 
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is,  therefore,  chiefly  concerned  with  underground  mining  methods, 
winch  by  their  nature  must  be  more  unhealthful  than  open-cut  exca- 
vations and  quarrying,  which,  aside  from  other  hygienic  advantages, 
have  the.  dust  hazard  in  rehition  to  health  generally  much  reduced. 
The  accident  hazard  in  quarrying  is  also  of  lesser  importance,  and 
during  1915  the  fatality  rate  was  only  1.80  per  thousand  300-day 
workers,  against  an  average  of  2.19  for  the  five-year  period  1911- 
1915.^ 

The  American  mines  and  quarries,  according  to  the  returns  of  the 
United  States  Bureau  of  Mines  for  the  year  1915,  gave  employment 
to  986,866  persons,  of  whom  734,008  were  employed  in  coal  mines, 
152,118  in  metal  mines,  and  100,740  in  quarries.  In  addition  thereto, 
in  connection  with  metal  mines  and  metallurgical  plants,  during  the 
year  1915  the  number  of  men  employed  was  18,564  at  mills  and  ore- 
reduction  works  and  31,327  at  smelters,  etc.  Of  the  workers  in  metal 
mines,  during  1915,  the  number  employed  in  copper  mining  was 
47,174,  in  iron  mining  39,391,  in  lead  and  zinc  mining  (Mississippi 
Valley  only)  12,977,  in  gold,  silver,  and  miscellaneous  metal  mining 
45,312,  and  in  the  mining  of  nonmetallic  minerals,  7,264.  Eegardless 
of  the  magnitude  and  nation-wide  importance  of  the  American  min- 
ing industry,  the  available  information  regarding  the  health  and 
disease  liability  of  miners  and  the  sanitary  conditions  of  mines  and 
mining  communities  is  of  a  nature  far  from  conforming  to  existing 
scientific  and  practical  requirements.  The  most  conclusive  informa- 
tion regarding  mining  hazards  in  their  relation  to  health,  aside  from 
the  valuable  and  extended  observations  on  miners'  phthisis  contained 
in  the  report  of  the  interdepartmental  committee  on  industrial  dis- 
eases, is  derived  from  British  parliamentary  reports,  commencing 
with  the  classical  investigations  of  the  commissioners  appointed  to 
inquire  into  the  condition  of  all  mines  in  Great  Britainj  with  refer- 
ence to  the  health  and  safety  of  persons  employed  in  such  mines, 
issued  in  1864,  and  the  recent  reports  of  a  royal  commission  on  met- 
alliferous mines.2  Tlie  results  of  these  investigations  amplify  the 
scientific  observations  on  "  The  Hygiene  of  Men  Employed  in  Mines 
and  Metallurgical  Establishments,"  by  Fuller,  Meissner,  and  Saeger 
(Jena,  1895).  Mining  conditions  and  methods  in  this  country,  how- 
ever, in  fundamental  essentials  are  so  much  at  variance  with  those 

I  United  States  Bureau  of  Mines,  Technical  Paper  165,  p.  7. 

"The  following  arc  some  of  the  more  Important  parliamentary  publications  which  are 
Indispensable  to  the  student  of  the  subject  of  mine  hygiene  and  problems  relative  therelo  : 

Report  of  Commissioners  on  the  Condition  of  Mines  in  Great  Britain  with  Reference 
to  the  Health  and  Safety  of  the  Miners  ;  Evidence  and  Appendices,  London,  1864. 

Royal  Commission  on  Mines  ;  Reports,  with  Evidence,  Appendices,  and  Index  :  8  Parts  • 
London,  1007-1910.  >  ,  i« , 

Reports  of  an  Enquiry  Into  the  Ventilation  of  Coal  Mines,  etc.,  by  John  Cadman  D  Sc 
F.  G.  S.,  and  E.  B.  "VVhalley  ;  London,  1900. 

Royal  Commission  on  Metalliferous  Mines  and  Quarries;  Minutes  of  Evidence  with 
Index  and  Appendices;  Volumes  I-IV,  London,  1912-1914. 
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of  Great  Britain  and  the  Continent  of  Europe  that  the  subject 
requires  to  be  investigated  and  reported  upon  in  full  detail  in  con- 
formity to  modern  methods  of  scientific  research.  Our  methods  of 
shaft  work,  of  driving  adits  and  drifts,  of  stoping  and  rock  drilling 
ventilation,  and  the  use  of  compressed  air  are  sufficiently  at  variance 
with  corresponding  conditions  and  methods  in  other  countries  \o 
require  extended  study  for  the  purpose  of  ascertaining  and  deter- 
mining the  precise  circumstances  related  to  mining  methods  more  or 
less  injurious  to  health  and  life.  Even  the  elementary  considera- 
tions are  far  from  having  been  thorouglily  defined  and  become  suf- 
ficiently well  understood  to  eliminate  the  serious  risk  of  inexperi- 
ence with  possibly  disastrous  results.  In  gold  and  silver  mining, 
for  illustration,  the  predominating  metal  in  the  United  States  is  lead] 
which,  because  of  its  chemical  qualities  is  hygienically  of  much 
greater  importance  than  the  precious  metals,  which  are  practically 
without  pathological  significance.^ 

Broadly  speaking,  all  metal  mining  is  essentially  a  process  of  rock 
extraction  and  the  most  important  mechanical  operation  in  modern 
mining  consists  of  reck  drilling,  in  connection  with  which  vast  quan- 
tities of  more  or  less  health-injurious  dust  are  produced,  the  degree 
of  injuriousness  being  dependent  upon  exceedingly  important  differ- 
ences in  the  mechanical  and  chemical  properties  of  the  rock  extracted. 
Variations  in  the  type  of  drills,  of  which  a  large  variety  is  in  use, 
bear  a  direct  relation  not  only  to  the  quantity  but  also  to  the  finely 
comminuted  character  of  the  dust  created  and  the  pathological  con- 
sequences of  continuous  inhalation  during  the  most  active  period  of 
physical  exertion  in  connection  with  mine  work.  These  and  other 
aspects  of  the  metal  mining  and  quarrying  industry  are  emphasized 
in  the  general  discussion  of  metallic  and  mineral  dust,  and  particu- 
larly so  in  the  separate  consideration  of  the  various  branches  of  the 
stone  industry,  which,  in  broad  outlines,  as  regards  general  con- 
clusions, conforms  to  the  more  important  special  branches  of  mining. 
It,  of  course,  is  entirely  immaterial  for  the  present  purpose  whether 
the  stone  is  quarried  on  account  of  its  own  intrinsic  value  and  chiefly 
by  blasting  operations,  or  for  the  recovery  of  precious  metals,  chiefly 
by  rock  drilling  and  subsequent  methods  of  ore  reduction,  smelting, 
cyaniding,  etc.  Quite  different,  of  course,  are  the  conclusions  ap- 
plicable to  coal  mining,  where  the  product  itself  gives  rise  to  an 
enormous  amount  of  atmospheric  pollution,  which,  however,  in  its 
effect  upon  the  respiratory  organs,  with  special  reference  to  pul- 
monary tuberculosis,  is  apparently  much  less  injurious  than  the  cor- 
responding degree  of  dust  contamination  resulting  from  under- 
ground raining  processes  for  the  recovery  of  copper,  zinc,  gold,^and 

•See  Elements  of  Mining,  by  George  J.  Young;  McGraw-Hill  Book  Co.,  New  York,  1U13. 
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other  ores.  Quite  different  also  are  the  conditions  in  quicksilver  min- 
ing, although  the  rock  formation,  in  a  general  way,  may  conform  to 
the  rock  quarried  and  extracted  by  drilling  processes  and  the  use  of 
explosive  substances  in  the  mining  of  gold,  silver,  copper,  etc.  Quick- 
silver in  its  natural  state  rarely  permits  of  being  mined  without  very 
serious  consequences  to  the  health  of  miners,  so  that  preference,  as  a 
rule,  is  given  to  the  mining  of  cinnabar  ore,  which  does  not  become 
injurious  to  health  until  subjected  to  subsequent  reduction  and  refin- 
ing processes. 

In  the  hygiene  of  mining  the  dust  problem  is  of  fundamental  im- 
portance, aside  from  the  serious  menace  of  finely  comminuted  coal 
dust  as  a  cause  of  disastrous  mine  explosions.  The  health-injurious 
consequences  of  continuous  and  considerable  rock  dust  inhalation  are, 
fortunately,  more  generally  recognized  at  the  present  time  than  in 
former  years  and  reasonably  effective  methods  are  being  made  use  of 
to  reduce  the  dust  hazard  to  a  minimum.  Since  quartz  dust  is  the 
most  injurious  form  of  dust  exposure  in  deep  min«s,  the  pathological 
results  of  such  exposure,  as  made  evident  by  the  increased  frequency 
of  miners'  phthisis,  have  attracted  most  attention  in  South  Africa, 
although  correspondingly  unsatisfactory  conditions  prevail  in  the 
deep  mines  of  the  central  and  western  sections  of  the  United  States.^ 

GOLD  MINING  IN  SOUTH  AFRICA. 

The  most  conspicuous  health-injurious  effects  of  metal  mining 
occur  in  connection  with  mining  anethods  which  require  the  use  of 
underground  drills,  by  means  of  which  the  rock  substances  are  re- 
duced to  a  highly  comminuted  condition.  When  the  rock  dust  con- 
sists of  practically  pure  quartz,  as  is  the  case  in  the  South  African 
gold  mines  on  the  Rand,  the  damage  done  to  the  lung  tissue  is  so 
serious  that  the  resulting  condition  of  lung  fibrosis  terminates  fatally 
within  a  comparatively  short  period,  though  generally  as  an  im- 
portant result  of  a  superinduced  tuberculosis.  The  typical  form  of 
lung  disease  common  to  miners  subjected  to  the  conditions  referred 
to  is  known  as  "  miners'  phthisis,"  and  the  disease  as  such  has  a  liter- 
ature of  its  own.  Modern  high-power  drills  operated  by  compressed 
air  have  enormously  increased  the  relative  degree  of  air  pollution  in 
metal  mines  to  the  extent  that  the  use  of  dust-allaying  methods  has 
become  imperative  as  a  more  or  less  effective  means  of  reducing  the 
consequent  mortality  and  morbidity  of  the  men  employed.  The 
effective  spraying  of  dusty  stopes  is,  however,  frequently  quite  diffi- 
cult if  not  impossible  when  vertical  drilling  is  necessary  and  unavoid- 
able. In  all  such  operations  the  compulsory  use  of  respirators  seems 

1  Of  much  practical  value  Is  the  report  of  an  Investigation  at  Bendigo  into  the  Preva- 
lence, Causes  and  Prevention  of  Miners'  Phthisis,  and  the  Ventilation  of  the  Bendlso 
Mines,  by  Walter  Summons,  M.  D.,  Melbourne,  1007.    See  also,  pp.  33G-342 
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preferable,  since  in  the  operation  of  the  power  drills  the  men  expose 
the  mouth  and  the  nostrils  directly  to  the  continuous  stream  of 
minute  particles  of  silicious  dust  which,  as  abundantly  slio\vn  by 
autopsy  records-and  experimental  eyidence,  proves  exceedingly  injuri- 
ous to  lung  tissue,  with  a  resulting  predisposition  to  pulmonary  tuber- 
.  culosis. 

MINERS'  PHTHISIS  IN  SOUTH  AFRICA. 

Within  recent  years  a  number  of  important  contributions  have 
been  made  to  the  subject  of  miners'  phthisis,  chiefly  the  report  of  a 
commission  appointed  under  the  provisions  of  the  miners'  phthisis 
allowances  act,  to  inquire  into  the  prevalence  of  miners'  phthisis  and 
pulmonary  tuberculosis  within  the  Union  of  South  Africa,  Cape 
Town,  1912.    The  reference  to  the  workmen's  compensation  act  is 
particularly  significant  in  that  it  emphasizes  the  practical  importance 
which  is  now  being  attached  to  miners'  phthisis,  more  or  less  directly 
attributable  to  the*  occupation  exposing  miners  to  inherent  occupa- 
tional-disease dangers  underground.    The  miners'  phthisis  act  of 
South  Africa  of  1912  ranks  as  an  epoch-making  document  and  de- 
serves most  thoughtful  consideration  as  a  measure  called  for  by  per- 
haps the  most  health-destructive  conditions  met  with  in  any  industry, 
trade,  or  occupation  throughout  the  world.  The  act  makes  provision 
for  persons  who  have  contracted  miners'  phthisis;  and  there  is  a  frank 
recognition  of  the  fact  that  the  disease  results  in  consequence  of  the 
employment  and  that  the  same  is  specifically  cognizable  as  an  occu- 
pational disease,  separate  and  distinct  from  pulmonary  tuberculosis 
contracted  outside  of  the  occupation.    Joint  contributions  of  em- 
plo.yers  and  employees  are  required  to  be  made,  so  that  the  entire  re- 
sponsibility for  the  disease  is  not  made  a  burden  upon  the  mining 
industry,  in  view  of  the  fact  that  unquestionably  a  fair  proportion 
of  the  existing  amount  of  tuberculosis  among  miners  employed  is 
not  directly  attributable  to  the  employment.    Section  II  of  the  act 
reads  that  the  minister  shall  at  the  commencement  of  this  act  frame 
a  list  of  mines  in  th©  Union  wherein  the  mineral  dust  produced  by 
mining  operations  is  in  his  opinion  of  such  a  nature  as  to  cause 
miners'  phthisis,  and  he  may  from  time  to  time  add  or  withdraAV  the 
names  of  mines  from  such  list.   This,  in  other  words,  separates  the 
exceptionally  dusty  mines  with  obvious  conditions  predisposing  to 
pulmonary  tuberculosis  from  the  mines  not  subject  to  this  hazard 
and  therefore  not  liable  to  assessment  on  account  of  the  miners' 
phthisis  fund.    Subsection  II,  of  section  14,  provides  that  any  em- 
2)loyer  or  any  number  of  miners,  not  being  less  than  one-third  of  the 
miners  so  employed  in  any  mine,  may  likewise  petition  the  minister 
on  the  ground  of  the  improved  health  conditions  of  the  mine  to  ex- 
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elude  or  remove  that  mine  from  the  said  list,  and  the  minister  shall 
thereupon  order  such  investigation  as  he  may  deem  fit  and  as  a  result 
of  such  investigation  he  may,  if  he  thinks  fit,  remove  such  mine  from 
sdid  list'  -<ir  reduce  the  amount  of  contribution  payable  in  respect  to 
said  mine.  This  important  provision  dii'ectly  encourages  the  sani- 
tary improvement  of  mines  to  the  extent  that  on  the  basis  of  ascer- 
tained evidence  a  previously  jDroscribed  mine  may  thereafter  be  in- 
cluded among  the  working  places  considered  relatively  harmless  as 
regards  exposure  to  health  injurious  dust.  The  act  in  its  entirety 
has  been  reprinted  in  the  Bulletin  No.  9  of  the  International  Labor 
Office,  London,  1914. 

KEPOET  OF  MINERS'  PHTHISIS  PKEVENTION  COMMITTEE. 

The  general  report  of  the  miners'  phthisis  prevention  committee 
of  the  union  of  South  Africa  was  published  at  Pretoria,  tinder  date 
of  March  16,  1916.  This  report  is  unquestionably  the  most  com- 
prehensive and  scientifically  conclusive  investigation  of  its  kind  ever 
made.  The  report  includes  a  brief  historical  introduction,  observa- 
tions on  the  nature  and  general  relations  of  miners'  jDhthisis,  a  discus- 
sion of  the  principles  of  tuberculosis  control,  an  outline  of  the  gen- 
eral characteristics  of  the  dust  occurring  in  the  silicotic  lung,  in  mine 
air,  and  in  streets,  a  descriptive  account  of  the  sampling  of  air  and 
the  determination  of  dust,  a  description  of  the  principal  operations 
giving  rise  to  dust  in  mine  air,  amplified  by  methods  of  laying  dust 
and  preventing  its  formation  or  inhalation  and  the  most  suitable 
methods  of  laying  dust  produced  by  mine  operation,  including  blast- 
ing, drilling,  and  transportation.  In  addition  the  report  considers 
the  problem  of  dust  in  crusher  stations,  the  subject  of  ventilation, 
the  drafting  of  model  regulations,  and  the  importance  of  a  general 
survey^  of  existing  conditions  more  or  less  relating  to  health  and 
longevity.  ^  The  appendices  to  the  report  are  exceptionally  valuable 
and  inclusive  of  practically  every  scientific  aspect  of  mine  sanitation 
and  the  related  problem  of  dust  control  as  a  condition  precedent  to 
more  or  less  effective  methods  of  phthisis  prevention.  The  statistical 
analysis  of  the  returns  from  the  miners'  phthisis  board  by  Dr.  G.  G. 
Maynard  are  most  instructive  and  indicative  of  the  broadening  value 
of  statistical  methods  in  their  practical  application  to  sanitary  and 
economic  problems.  The  report  and  appendices  constitute  in  a 
general  way  the  scientific  basis  for  similar  investigations  in  every 
other  country  in  which  metal  mining  is  an  industry  of  relative  im- 
portance. 

MINERS'  MORTALITY  IN  RHODESIA. 

The  continued  seriousness  of  the  situation  in  Rhodesia  is  empha- 
sized by  a  statement  in  the  annual  report  of  the  Rhodesia  Chamber 


334     MOBTALITY  FEOM  EESPIBATORY  DISEASES  IN  DUSTY  TRADES. 

of  Mines  for  1915  that  the  mortality  from  disease  among  native 
3uborers  was  21.94  per  1,000,  aside  from  a  mortality  from  accidents 
of  4.19  per  1,000.   In  Ehodesia  as  well  as  on  the  Eand  the  mortality 
from  pneumonia  continues  to  form  an  excessive  proportion  of  tlie 
mortality  from  all  causes,  and  the  disease  has  properly  been  made  tlie 
subject  of  a  memoir  published  by  the  South  African  Institute  f(,.r 
Medical  Eesearch,  entitled  "An  Enquiry  into  the  Etiology,  Mani- 
festations, and  Prevention  of  Pneumonia  Amongst  Natives' on  the 
Eand,  Eecruited  from  Tropical  Areas,"  by  G.  D.  Maynard,  Johannes- 
burg, 1913.    The  same  subject  was  subsequently  investigated  by 
Major  General  W.  C.  Gorgas,  M.  D.,  United  States  Army,  whose  re- 
port constitutes  a  source  of  much  useful  information,  emphasizing 
the  great  practical  value  of  sanitary  improvements  outside  of  the 
mines  as  well  as  in  the  work  places  underground,  and  the  relatively 
greater  value  of  such  improvements  in  the  case  of  native  laborers  in 
tropical  regions  on  the  Witwatersrand.   The  mortality  from  disease 
among  native  laborers  employed  in  the  mines  of  the  Eand  in  1915 
was  16.47  per  1,000.   The  lesser  figure  for  the  Eand  is  explained  by 
the  nonemployment  of  tropical  natives  in  the  Transvaal.    The  data 
are  suggestive  in  that  they  emphasize  the  importance  of  the  race  fac- 
tor in  the  use  of  comparative  vital  statistics.   During  1915  there  were 
991  deatlis  from  all  causes  among  the  natives  employed  in  Southern 
Ehodesian  mines,  of  which  only  48  deaths  were  attributed  to  phthisis, 
while  442  were  attributed  to  pneumonia,  and  21  to  other  diseases  of 
the  chest.   It  is  practically  certain  that,  on  account  of  the  extremely 
dangerous  nature  of  the  dust  exposure  underground  in  Ehodesian 
jnines,  a  case  of  lung  fibrosis  is  usually  fatal  before  there  is  time  for 
the  development  of  a  subsequent  true  pulmonary  tuberculosis. 

PRACTICAL  PREVENTrVE  MEASURES. 

Special  and  most  commendable  efforts  have  been  made  for  a 
number  of  years  by  the  mine  owners  of  South  Africa  to  control  the 
problem  of  miners'  phthisis  through  a  miners'  phthisis  prevention 
committee,  and  good  results  have  been  achieved  by  means  of  dust- 
allaying  methods  which  are  deserving  of  much  more  consideration 
on  the  part  of  mine  owners  and  managers  in  the  United  States  than 
has  thus  far  been  the  case.  There  has  also  been  established  a  mijiers' 
phthisis  sanatorium,  with  regard  to  which,  during  the  month  of 
September,  1915,  a  recommendation  was  made  "  That  a  separate  insti- 
tution should  be  provided  for  men  suffering  from  tuberculosis  plus 
silicosis,  the  present  sanatorium  being  reserved  for  men  suffering 
from  silicosis  only."  It  is  in  this  direction  of  careful  specialization 
that  the  best  results  are  likely  to  be  achieved  in  the  course  of  time. 
The  activities  of  the  Transvaal  miners'  phthisis  prevention  commit- 
tee are  briefly  reviewed  in  the  Engineering  and  Mining  Journal,  June 
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17,  1916,  with  special  reference  to  dust  allaying.  It  is  pointed  out 
tliat  blasting  produces  enormous  quantities  of  dust  and  that  much 
may  be  done  to  reduce  the  quantity  -produced  by  intelligent  methods 
of  supervision  and  control.  It  is  conceded  that  the  dust  producofl 
during  blasting  operations  is  very  fine  and  most  injurious  and  that 
"  its  inhalation  should  be  avoided  at  any  cost."  It  is  agreed  that  ma 
chine  drilling  with  water  produces  a  smaller  quantity  of  dangerous 
dust  than  ■  blasting,  but  that  the  amount  is  still  very  large  and  is 
liable  to  be  inhaled  over  a  much  longer  period  than  air  contaminated 
by  blasting.  It  is,  therefore,  recommended  that  "  by  the  use  of  water 
applied  in  a  proper  manner  with  suitable  devices,  the  dangerous  dust 
can  be  diminished  to  a  small  fraction  of  that  produced  when  dry — in 
fact,  to  less  than  1  per  cent  of  the  original  quantity,  when  it  is  com- 
paratively innocuous."  Special  emphasis  is  placed  upon  the  impera- 
tive necessity  of  using  proper  devices  for  the  allaying  of  the  dust 
and  the  urgency  of  constant  vigilance  in  their  application,  which,  it 
may  be  said,  is  as  yet  inadequately  recognized  by  mine  managers  and 
superintendents  in  this  country.  Attention  is  directed  to  a  notice 
posted  at  all  the  Eand  mines  by  the  chamber  of  mines,  reading  in 
part  as  follows: 

Effects  of  dust  allaying  on  the  number  of  dust  particles  breathed  per  mimnte. 

F51q<5t!n(r-  Millions  of 

IJJastmg.  dust  particles. 

Five  minutes  after  blasting  cut,  no  water  spray  ^  2,  450 

After  using  \vater  spray  for  30  minutes  in  drive   10 

Drilling  with  3^-iuch  piston  drills: 

Collaring  dry* —   225 

Collaring  wet  ^  

Drilling  dry*  ^~  ggQ 

Drilling  with  wet  jet  in  hole  ~  12 

Watering  with  cup   28 

.    Hammer  drills  witliout  water  feed : 

Collaring  dry*  ^   g^- 

Collaring  wet  "  g 

Drilling  dry '   ~ 

Drilling  with  wet  jet  in  hole  9 

Hammer  drills  with  efficient  water  feed : 

Collaring  .   ^ 

Drilling   ~~~~  ^ 

Crasher  houses: 

Dusty  conditions  

Dust  well  laid   2 

Genei-al : 

Dust-laden  air  entering  drive  after  blasting  L  770 

Mine  air  after  standing  over  Suuday   4 

Street  dust  (excluding  visible)  on  a  dusty  day_I  9 

/The  figures  given  are  the  number  of  millions  <3f' particles "o7 dust  nf'l.oonn 
or  an  Inch  and  less  in  dia^neter  breathed  cei-  minute.) 


*  Work  under  these  coadltionTlT^^i^ited  \>s  Jav 


336     MORTALITY  PROM  RESPIRATORY  DISEASES  IN  DUSTY  TRADES. 


MINERS'  PHTHISIS  IN  NEW  SOUTH  WALES. 

One  of  the  most  important  or  scientifically  conclusive  investiga- 
tions into  the  prevalence,  nature,  causes,  and  prevention  of  miners' 
phthisis  was  made  in  1906  under  the  auspices  of  the  Bendigo  Hos- 
pital Committee  and  at  the  cost  of  the  trustees  of  the  Edward  Wilson 
estate,  by  Walter  Summons,  M.  D.,  including  a  report  on  the  venti- 
lation of  the  Bendigo  mines.  This  investigation,  following  a  fairlv 
comprehensive  statistical  study,  considers  the  symptoms,  the  pathol- 
ogy, the  etiology,  and  the  prognosis  of  miners'  phthisis  and  the 
more  obvious  prophylactic  measures,  amplified  by  a  brief  summary 
and  practical  recommendations.  The  statistical  investigation  covers 
a  period  of  30  years  and  the  statistical  facts  presented  are  of  a  suffi- 
ciently startling  character  to  suggest  the  practical  value  of  the  in- 
clusion of  Table  123. 

Table  133.— ANNUAIy  DEATHS  AMONG  BENDIGO  MINERS,  DETERMINED  IN  5-YEA.B 
PERIODS,  AND  ESTIMATED  AS  PER  10,000  LIVING  AT  ALL  AGES. 


Year. 

Miners' 
phthisis 
(tubercu- 
losis). 

Chronic 
bron- 
chitis. 

Acute 
pneu- 
monia. 

Total 
lung 
diseases. 

Fatal 
mining 
accidents. 

All 

other 
causes. 

Total 
deaths. 

1S75-1S79  

48.5 

8.0 

20.5 

77.0 

28.5 

74.3 

179.8 

1880-1884  

56.9 

13.1 

17.0 

87.0 

32.8 

70.6 

190.4 

1885-1889  

80.0 

39.3 

20.6 

139.9 

31.3 

111.3 

2S2.5 

1S90-1S94  

84.  G 

34.4 

16.9 

135.9 

28.4 

120.2 

284.5 

1895-1899  

102.4 

35.6 

27.4 

165.4 

21.9 

130.4 

317.7 

1900-HI04  

100.8 

23.0 

21.3 

145. 2 

14.7 

96.5 

256.3 

1905-190C(^)  

129.6 

34.6 

27.4 

191.6 

9.2 

69.2 

270.0 

The  table  indicates  a  very  mai'ked  increase  in  the  death  rate  from 
pulmonary  diseases,  especially  tuberculosis,  and  largely  subsequent  to 
the  year  1880,  when  the  detrimental  efl'ects  of  machine  drilling  had 
become  manifest.  As  observed  in  the  report  by  Dr.  Smnmons,  "  Since 
their  coming  into  general  use,  the  increase  in  the  death  rate  has  been 
progressive  and  during  the  last  18  months  it  has  been  so  excessive 
that  the  outlook  is  indeed  fraught  with  the  gravest  forebodings." 
The  further  conclusion  is  advanced  that  "  The  detrimental  influence 
of  quartz  mining,  though  directly  acting  on  a  section  of  the  adult 
males  only,  is  felt  by  the  whole  community  of  .the  mming  center," 
for,  as  brought  out  in  the 'report,  the  death  rate  of  Bendigo  was 
twice  the  normal  rate  for  the  State  of  Victoria.  An  interesting  com- 
parison is  made  with  the  mortality  from  respiratory  diseases  in  other 
countries  and  for  more  or  less  corresponding  periods  of  time,  as 
follows : 

Comparative  mortalities  from  respiratory  diseases  per  10,000  living. 
Adult,  males,  Victoria,  1903-1905:  •  Eate. 

Phthisis   20.  8 

Pneumonia   ^ 

Other  respiratory  diseases   10.  0 

  42.9 

Occupied  males,  England  and  Wales,  lSGO-1892   58.  0 
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Bendigo  miners,  1905-1906  (I):  i^ate. 

Phthisis  1-^-^ 

27  4 

Pneumonia   ^  i .  ^ 

Bronchitis   ^  ^ 

Tin  miners,  Cornwall,  1900-1902   1S2.  0 

Coal  miners  (England)  1S90-1S92   0 

Ironstone  miners  (England)  1890-1892   46.0 

x\ccorcling  to  the  statement  above  the  mortalitj^  from  lung  diseases 
of  the  quartz  miners  at  Bendigo  and  of  the  tin  miners  at  Cornwall  is 
far  in  excess  of  the  corresponding  mortality,  for  illustration,  of  Eng- 
lish coal  and  ironstone  miners  and  the  adult  male  population  of  the 
State  of  Victoria  and  England  and  Wales.  In  amplification  of  the 
general  discussion  the  report  includes  an  analysis  in  detail  of  2,068 
deaths  of  miners  in  the  Bendigo  district  and  of  750  miners  in  the 
Eaglehawk  district.   On  account  of  its  value,  the  table  is  included : 

Table  134.— MORTALITY  OF  BENDIGO  MINERS  FROM  JANUARY,  1875,  TO  JUNE,  1906. 


Num- 
ber of 
deaths. 


Per  cent. 


BENDIGO  CITY  (EXCLUSIVE  OP  EAGLEHAWK). 

Pulrnonarj;  diseases: 

Phthisis  (tuberciilous)  .■  ^  

Bronchitis  

Pneumonia  

Total  

Konpulmonary  diseases: 

Cardiac  disease  , 

Senility^  and  asthenia  , 

Abdominal  diseases  , 

Cancer  

Nervous  disease  

Typhoid  fever  ].!.!!]!.!!!! 

Vascular  diseases  

R  enal  disease  

Discases.cf  urinary  tracts  !!!!!!!!!!!! 

Septic  infections  

Rheumatism  

Hydatids  

Alcoholism  

Other  diseases  

Total  •.  

Violent  deaths:  .   

fatal  mining  accidents  

Other  accidents  

Suicides  i !  i  i !  il! !!!!!!!!!!!!!!!!! !  

Total  

Total,  Bendigo  City  

„  ,  ,.  EAGLEnAWK, 

rulmonary  disoa.ses: 

Phthisis  (tuberculous)  

Bronchitis  

Pneumonia  

Total  

^miiiinR)""'''^  diseases  (inclusive  of  accidentaVdeaVhs  "othcrthan  thw 
Fatal  mining  accidents  1  •  i  i  i  i  i  i  i  i  i  i !!!!!!  I !  

Total,  Eaglehawk  

Total  for  district  

100811°— 17— Bull.  231  22 


661 
230 
174 


.1,065 


176 
142 
86 
76 
66 
64 
39 
37 
15 
15 
6 
4 
3 
25 


754 


193 
41 
15 


249 


2,068 


240 
50 
67 


347 

316 
87 


750 
2,818 


51.5 


35.5 


12.0 


100.0 


46.3 

42.1 
11.6 


100.0 
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Aside  from  the  statistical  investigation,  a  fairly  extensive  amonnt 
of  clinical  material  was  subjected  to  qualified  analysis.  In  the  agore- 
gate  192  cases,  embracing  all  the  stages  of  the  disease,  were  consid- 
ered. The  details  are  given  in  full  in  the  report  for  both  tuberculous 
and  nontuberculous  cases.  The  results  are  summarized  in  the  state- 
ment that — 

The  clinical  histories  of  the  above  and  other  cases  show  the  disease 
IS  most  insidious  m  its  onset,  and,  as  a  rule,  only  after  years  of  worJc 
do  definite  symptoms  present  themselves.  By  this  time,  however 
damage  to  the  lungs  has  taken  place,  and  the  condition  is  irremedi- 
able. Ihe  early  symptoms  are  frequently  recurring  coughs  and  mild 
attacks  of  bronchitis,  in  which  the  ciliated  epithelium  of  the  bi'on- 
chial  tubes  is  destroyed,  and  thereby  greater  facilities  are  afforded 
for  the  absorption  of  the  dust  particles.  The  general  health  is  good, 
or  the  teehngs  of  malaise  so  slight  as  not  to  interfere  with  the  men's 
capacity  for  work.  The  primary  irritating  cause  continues,  and  the 
bronchial  tubes  are  progressively  more  and  more  damaged.  This 
condition  may  last  for  years,  and  the  only  symptoms  are  those  of  a 
frequently  recurring  or  of  a  continuous  bronchitis. 

The  dust  particles  inhaled  are,  for  the  most  part,  caught  in  the 
mucus  of  the  respiratory  passages,  and  spat  out  again,  giving  rise  to 
what  is  popularly  called  the  "  black  spit."  Even  years  subsequent  to 
working  underground,  the  expectoration  may  have  at  times  a  bluish 
black  discoloration,  especially  when  there  is  a  caseation  and  necrosis 
of  the  lung  tissue.  Even  without  any  infection  with  the  tubercle 
bacillus,  the  expectoration  may  be  profuse  and  muco-purulent  in 
character,  which,  on  microscopic  examination,  is  found  teeming  with 
staphylococci  and  many  putrefactive  organisms.  In  other  instances 
the  dyspnoea  may  be  extreme,  but  the  patient  has  practically  no  spit, 
or  some  only  first  thing  in  the  morning. 

Sooner  or  later,  however,  the  miner  notices  he  becomes  more 
readily  short  of  breath  than  formerly,  especially  so  if  he  has  any 
bronchitis ;  and  this  is  characteristic  of  attacks  of  bronchitis  to  which 
the  miners  are  liable — that  they  become  much  more  dyspnoeic  than 
ordinarjj  patients  with  bronchitis.  The  breathlessness  increases  pari 
passu  with  the  amount  of  harm  done  to  the  lung,  till,  finally,  though 
constitutionally  his  health  is  good,  the  man  is  compelled"  to  cease 
working ;  and  at  this  stage,  even  while  resting,  there  is  wheezing  with 
prolonged  expirations,  while  on  the  slightest  exertion  there  are 
marked  stridor  and  hurried  breathing.  This  dyspnoea  is  unassoci- 
atecl  with  any  signs  of  cardiac  incompetence,  and,  therefore,  is  purely 
respiratory.  In  no  case  was  the  interference  with  respiration  so  ex- 
treme as  to  cause  cyanosis. 

This  rather  technical  explanation  is  an  admirable  contribution 
toward  a  more  precise  and  conclusive  definition  of  a  case  of  pure 
fibrosis,  as  separate  and  distinct  from  a  case  of  unquestionable  tuber- 
culous infection.  The  physical  signs  of  the  disease  are  frequently 
quite  confused,  but  the  chest  expansion  is  generally  below  the  aver- 
age, for  according  to  the  investigation,  "mensuration  show(^d  the 
average  expansion  in  30  cases  to  be  1^  inches,  one  inch  or  less  being 
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all  some  patients  coiild  manage."  By  auscultation,  however,  the 
greatest  knowledge  was  gained  of  the  lung  condition,  for  according 
to  Dr.  Summons — 

The  usual  e^ddence  of  bronchitis,  emphj'sema,  and  fibroid  luno- 
was  universal,  and,  prior  to  the  full  development  of  these  conditionb, 
much  alteration  in  the  respiratory  munnurs  was  noted,  as  diminu- 
tion, prolongation  of  expiration,  raised  pitch,  and  different  grades  of 
bronchial  breathing.  Creaking  sounds,  perceptible  both  on  inspira- 
tion and  on  expiration,  and  cardio-respiratory  murmurs  along  the 
left  cardiac  border  and  in  the  region  of  the  apex  beat — notably  a 
series  of  short  puffs  synclu'onous  with  the  heart  beat,  and  equally 
Avell  heard  on  expiration  as  on  inspiration,  with  crackles  and  fine 
pleural  friction — ^in  this  region  are  common. 

Irrespective  of  extreme  care  in  physical  examination,  or  on  in- 
spection, or  by  means  of  percussion  and  auscultation,  or  even  the  use 
of  the  fluorescent  screen,  the  conclusion  is  reached  by  Dr.  Summons 
that  while  the  main  symptoms  are  those  of  a  chronic  and  obstinate 
bronchitis,  "  there  are  no  distinctive  signs  by  which  one  can  say  that 
this  is  a  miner's  lung,  but  all  point  to  a  chronic  irritation  of  tlie 
lung  and  pleurae,  and  the  results,  in  addition  to  being  nonremedial, 
are,  to  a  greater  or  less  extent,  steadily  progressive." 

The  question  is  taken  up  as  to  the  length  of  time  in  which  these 
symptoms  develop.   It  is  stated  that — 

As  a  rule  men,  when  first  taken  on,  are  employed  in  shoA-eling 
and  trucldng,  and  it  may  be  some  years  before  the  miner  is  pro- 
moted to  work  with  a  rock  drill.  The  earlier  work  involves  the  in- 
haling of  a  certnin  quantity  of  dust,  but  to  nothing  like  the  extent 
that  work  with  a  machine  in  di-y  country  rock  does  without  the 
beneficial  effect  of  a  dust-laying  water  jet  or  spray.  Under  these 
circumstances  a  strong,  healthy  man,  going  home  after  his  shift  with 
merely  a  slight  cough,  may  show  no  detrimental  effect  to  his  health 
for  many  years.  Others,  on  the  contrary,  rapidly  develop  serious 
symptoms.  All  men,  however,  do  not  become  victims.  In  one  mine, 
for  example,  two  men,  aged  67  and  71  years,  respectively,  were  found 
working  as  mates,  and  each  did  a  fair  day's  work.  They  were  not 
native  bom,  and  had  not  worked,  altogether  in  the  Bendigo  mines. 

The  value  of  an  examination  of  the  sputum  is  emphasized  in  the 
statement  that  while  the  physical  signs  in  some  cases  were  those  on]y 
of  a  simple  fibrosis,  the  sputum  examination  showed  abundant 
bacilli.  The  symptoms  "are  more  or  less  at  variance  with  those  of 
ordinary  phthisis,  for  it  is  said  that — 

Haemoptysis  is  rare,  but  in  one  case  it  was  the  final  ending.  This 
may  be  undei-stood  when  it  is  recognized  that  the  dust  irritation  sets 
up  a  peribronchitis  and  a  periarteritis  at  the  same  time,  with  the 
slow  production  of  much  fibrous  tissue.  With  excavation  of  tlie 
lung  these  tough,  fibrous  cords  resist  the  necrotic  process,  or  they 
are  destroyed  so  slowly  that  in  nearly  all  cases  the  blood  is  clotted 
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and  organized  before  the  vessel  wall  is  dostrnvprl     Ti.^  i 

In  many  of  the  chasts  examined  at  autopsy  it  would  L  an  Zos" 
Sesions  "        ^'^'"'^^  '^"'^'^^^  ^^^''^  '^'-'^'y  obliteJaJeTby 

The  foregoing  observations  have  been  quoted  at  length  in  view  of 
the  increasing  importance  of  concrete  and  conclusive  diagnosis  of  min- 
ers phthisis  in  States  in  which  the  principle  of  workmen's  compensa 
tion  on  account  of  occupational  injuries,  in  the  broadest  sense  of  the 
term,  may  be  adopted.    The  most  thorough  inquiry  in  the  State  of 
Victoria  found  it  extremely  difficult  to  fix  the  onset  of  tuberculous  in 
f  ection.  On  the  basis  of  204  autopsies  of  cases  of  miners'  phthisis,  95 
or  47  per  cent,  of  the  cases  presented  abundant  evidence  of  tubercu- 
losis.  It  is  pointed  out  that  out  of  the  difficulty  to  determine  accu- 
rately the  prevalence  of  tuberculosis  several  questions  arise  and  the 
question  is  asked,  « Is  there  a  type  of  case  starting  in  the  usual  way, 
and  progressing  as  a  pure  fibrosis,  with  recurring  attacks  of  bron- 
chitis and  pleurisy,  which,  going  on  and  on,  finally  brings  about  heart 
failure  and  death,  without  any  superadded  bacterial  infection? 
And  what  is  the  cause  of  death  in  the  lung  diseases  to  which  the 
miners  are  liable?" 

In  reply  to  the  second  question  the  conclusion  is  advanced  that  at 
the  present  time  "all  Bendigo  miners  dying  of  their  respiratory 
diseases  die  of  tuberculosis."  This  statement  was  based  on  the  llnal 
ending  of  27  almost  consecutive  cases.  Eeference  is  made  to  a  report 
on  miners'  phthisis  by  the  Transvaal  Medical  Society  in  1903,  ac- 
cording to  which  "  It  is  not  common  to  find  the  typical  physical 
signs  of  tubercular  phthisis  present,  and  this  observation,  together 
with  the  confirmatory  fact  that  out  of  a  series  of  over  30  sputa  from 
cases  of  disease  of  the  lung  of  miners  examined  only  two  or  three 
were  found  to  contain  tubercle  bacilli,  leads  us  to  conclude  that, 
while  in  some  cases  a  true  tubercular  phthisis  may  coexist  or  may  be 
superadded,  the  conjunction  is  only  seen  in  a  minority  of  cases." 

An  article  by  Sir  Thomas  Oliver  in  the  British  Medical  Journal 
is  referred  to  in  the  statement  that  "In  some  instances  tubercle 
bacilli- are  detected,  in  others  not  at  all.  Since  during  life  no  tubercle 
bacilli  are  found  in  the  expectoration,  and  after  death  none  are 
found  in  the  lungs,  it  is  apparent  that  in  Eand  miners'  phthisis  wo 
have  an  illustration  of  a  true  pneumoconiosis — that  is,  of  a  lung 
that  has  been  irritated  by  dust,  and  in  which,  Avhile  the  changes 
become  progressive  and  ultimately  lead  to  death,  the  hialady  'from 
first  to  last  can  be  nontuberculous." 
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Dr.  J.  S.  Halclane's  conclusion  on  the  health  of  Cornish  miners  is 
quoted,  however,  to  the  effect  that  "  We  thus  have,  as  the  gross  results 
of  the  investigation,  that  out  of  23  cases  17  were  definitely  shown  to  be 
tubercular,  and  further  analysis  of  the  cases  shows  that  in  12  cases 
a  history  of  the  men  having  worked  machine  drills  was  obtained  and 
of  these' 8  were  tubercular."  Again,  "9  of  the  men  examined  had 
worked  in  the  Transvaal  and  of  these  6  were  tubercular."  Dr. 
Summons  therefore  concludes  that— 

The  inference  to  draw  from  these  almost  contradictory  opinions, 
and  the  evidence  obtained  from  the  cases  at  Bendigo,  is  that  the 
tubercular  infection  depends  entirely  on  local  conditions.  If  the 
disease  is  rare  in  the  community,  the  chance  of  infection  is  dimin- 
ished, and  vice  versa.  Every  infected  case,  however,  whether  miner 
or  nonminer,  if  his  sputum  contains  bacilli,  is  a  danger  to  others, 
and  unless  precautions  are  adopted  the  percentage  of  tubercular 
cases  will  increase. 

A  useful  clinical  classification,  therefore,  is — 

(1)  _A  pure  fibrosis  of  the  lungs,  nontuberculous  in  origin,  and 
which  is  a  silicosis. 

(2)  The  mixed  type,  with  a  tuberculous  infection  in  a  fibroid  lung. 
As  regards  the  pathology  of  miners'  phthisis,  the  discussions  by 

Dr.  Summons  are  in  a  large  measure  based  upon  a  number  of  ex- 
ceptionally interesting  autopsies  and  supplementaiy  scientific  re- 
search, summarized  in  the  statement  that — 

The  essential  pathology  of  miners'  phthisis  is  thus  seen  to  be  a 
fibrosis  of  the  lungs,  with  an  associated  chronic  irritation  of  the 
bronchial  tubes,  consequent  upon  which  coarse,  emphysematous 
changes  ensue,  and  sooner  or  later  infection  with  the  tubercle  bacillus 
takes  place,  with  the  resulting  formation  of  tubercles,  caseation,  and 
formation  of  cavities.  The  tuberculous  process  is  altered  somewhat 
from  the  fact  that  the  tissue  affected  is  not  normal  but  fibrotic  luncr 
tissue. 

The  inorganic  constituents  of  a  Bendigo  miner's  lungs  were  exam- 
ined by  Mr.  Gustav  Ampt  at  the  Melbourne  University,  with  the 
following  result:         '  ' 

Table  125.-ANALYSIS  OF  INORGANIC  CONSTITUENTS  OF  A  BENDIGO  MINER'S  LUNGS. 


Constituent. 

AVeight 
(grammes). 

Per  cent  of 
total  ash. 

Filica  

Alumina  

Ferric  o.xido  

i/ime  

Majmcsia  

Phos.  pentox...."[i[]|]][]m  

CotLstiturnts  found 

Total  a?h    

NaCl,  NajO,  KjOVsoi/bVdiffCTenco': 

5.3127 
i. 3851 
1.2914 
.0471 
.1645 
.4263 

40.52 
33. 45 
9. 85 
.36 
1. 25 
3.25 

11. 6271 
13.1101 
1.4S30 

88.68 
11.32 
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Table  125  is  briefly  interpreted  as  follows: 

The  silica  constituent  of  a  Bendigo  miner's  lungs  was  40.52  per 
cent  of  the  total  ash  content,  in  contrast  to  the  ash  content  of  a  nor- 
mal lung  given  in  the  same  report  as  only  13.4  per  cent.  It  is  ex- 
plained in  this  connection  that  the  lung  analyzed  was  in  but  a 
moderately  advanced  stage  of  sHicosis,  but  that  the  proportion  of 
silica  shows  adequately  the  importance  of  the  part  it  plays  in  the 
abnormal  lung  condition.  The  presence  of  alumina  to  the  extent  of 
33.5  per  cent  of  the  ash  content  is  equally  abnormal  and  in  large 
measure  accounts  for  the  fibrosis.  The  conclusion  is  therefore  ad- 
vanced by  Di-.  Summons  that — 

Silica  dust  is  therefore  to  be  considered  the  cause  of  nontuberculous 
miners'  phthisis.  It  is  constantly  found  in  their  lung  tissue,  envel- 
oped by  fi-esh  fibrous  tissue  formed  in  consequence  of  its  presence; 
and,  even  after  many  years,  presents  the  same  appearance  as  when 
it  was  inhaled.  On  incineration  it  was  regained  from  the  lungs,  and 
by  chemical  analysis  shown  to  be  of  the  same  nature  as  the  country 
rock  of  the  Bendigo  mines.  Without  the  dust  no  lung  disease  i"s 
prevalent,  hence  it,  and  it  alone,  is  the  sole  cause  of  miners'  phthisis 
(nontuberculous),  and  it  can  safely  be  asserted  that,  with  the  abso- 
lute prevention  of  dust,  the  lung  disease  would  almost  cease  to  exist. 
The  other  sources  of  air  vitiation,  as  noxious  fumes,  are  adjuvant 
causey,  but  of  themselves  do  not  produce  sufficient  detriment  to  health 
to  bring  about  lung  disease. 

Miners'  phthisis  (nontuberculous)  is  thus  a  typical  example  of  a 
disease  brought  about  by  the  mechanical  action  only  of  dust  particles, 
without  absoi'iDtion  of  them,  and  with  no  poisoning  of  the  system 
generally.  It  is  a  disease  of  purely  local  origin,  and  continues  as 
such  till  tuberculosis,  with  its  specific  bacillus,  is  superadded  and 
poisons  the  body  with  its  toxines,  and,  in  addition,  produces  altera- 
tion in  the  nature  of  the  pathological  changes  in  the  lungs. 

OFFICIAl  I1TVESTI6ATI0NS  IN  THE  UNITED  STATES  AND  NEW  SOUTH 

WALES. 

There  has  not,  unfortunately,  been  a  correspondingly  clear  and 
concise  recognition  of  the  dust  hazard  in  the  mining  industries  of 
this  country,  with  the  possible  exception  of  the  zinc  and  lead  mines 
of  southwestern  Missouri,  where  the  conditions  have  been  subjected 
to  a  joint  investigation  on  the  part  of  the  United  States  Bureau  of 
Mines  and  the  United  States  Public  Health  Service.  An  earlier 
official  investigation  in  the  State  of  Montana  proved  practically  in- 
conclusive, because  of  the  nonuse  of  the  required  technical  infor- 
mation. Most  of  the  conclusions  involved  in  a  discussion  of  health 
hazard  in  mining  represent  scientific  problems  of  an  exceptionally 
complex  nature,  with  reference  to  which  experimental  evidence  'is 
frequently  of  considerable  practical  value.  Such  investigations,  for 
illustration,  as  have  been  made  by  Prof.  Beattie,  of  Liverpool,  upon 
the  effects  of  stone  dust,  and  with  some  reference  to  coal  dust,  prove 
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the  practical  usefulness  of  research  of  this  kind.  The  results  of  an 
exhaustive  investigation  into  the  health  of  metal  miners  are  presented 
in  the  reports  of  the  royal  commission  on  metalliferous  mines  and 
quarries,  presented  to  both  Houses  of  Parliament  during  the  j^ears 
1912-1914.1 

An  equally  important  official  investigation  was  made  during  1914 
by  the  royal  commission  on  the  mining  industry  at  Broken  Hill,  in 
the  State  of  New  South  Wales,  wliich  includes  important  observa- 
tions on  improved  methods  of  ventilation,  the  possibilities  of  tem- 
peratui'e  reductions  in  hot  mines,  etc.  Another  important  investiga- 
tion was  made  in  1910  by  the  royal  commissioner  of  Western  Aus- 
tralia on  pulmonary  diseases  amongst  miners,  including  a  consider- 
able amount  of  new  evidence  and  some  very  interesting  statistics  on 
the  frequency  of  lung  diseases  among  miners  and  in  the  mining  dis- 
tricts generally.^ 

ACCTTEACY  OF  DEATH  CEETIFICATION. 

All  of  the  available  evidence  confirms  earlier  conclusions,  based 
largely  upon  official  mortality  statistics  and  insurance  experience,  that 
the  death  rate  of  miners,  considered  as  a  group,  is  generally  dis- 
tinctly above  the  average,  but  that  during  recent  years  there  has  been 
a  material  improvement,  particularly  among  coal  miners  in  the  prin- 
cipal coal-producing  countries  of  the  world.  Practically  all  of  the 
official  investigations,  however,  have  been  limited  to  the  general  occu- 
pational aspects  of  the  mining  industry,  and  insufficient  attention  has 
been  given  to  employments  in  detail,  with  the  possible  exception  of 
the  South  African  inquiries,  in  which  rock  drillers  were  differen- 
tiated from  mine  employees  generally.  The  available  evidence  is 
more  or  less  conflicting,  particularly  on  account  of  the  existing  con- 
fusion in  medical  terminology^  Death  certificates  are  frequently 
filled  out  in  a  superficial  manner  and  the  diagnosis  is  rarely  con- 
firmed by  autopsy  findings.   Extreme  caution  is  therefore  necessary 

1  Royal  Commission  on  Metallifei-ous  Mines  and  Quarries;  Vol.  I.  Minutes  of  evidence 
London,  1912;  Vol.  II,  Minutes  of  evidence,  London,  1914;  Vol.  Ill  Minutes  of  evi' 
dence,  London,  1914  ;  Vol.  IV.  Second  report,  London,  1914. 

'Report  of  the  Royal  Commission  on  the  Mining  Indnstn-y  at  Broken  Hill,  State  of  New 
South  Wales  Sydney,  1914.  This  report  and  evidence  malces  a  volume  of  nearly  900 
pages  and  the  evidence  includes  nearly  25,000  questions  and  ans-svers.  There  has  been 
no  equally  exhaustive  investigation  In  any  other  country  in  which  the  motal-minln-  in- 
dustry is  of  equal  importance.  The  main  questions  considered  are  the  reduction  of"  the 
temperature  in  mine  working  to  7.^  degrees  Fahrenheit,  the  compensation  of  mine  cm! 
fZ  Zl^.  all  cases  of  industrial  sickness  or  accident,  the  Improved  ventilation  of  mines 
the  anthon.at  on  of  officials  of  industrial  unions  to  visit  the  mines,  the  control  of  for' 
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in  the  interpretation  of  the  statistical  data,  which,  as  a  general  rule 
di'seas^s  '^'^^''"^^  important  forms  of  respiratory 

MINERS'  PNEUMOCONIOSIS  AND  ANTHRACOSIS. 

Under  the  general  term  "Pneumoconiosis"  Sir  Thomas  Oliver  in 
Allbutt  and  Eolleston's  System  of  Medicine,  presents  a  most  'in- 
teresting discussion  of  miners'  lung  diseases,  in  which  separate  con- 
sideration is  given  to  coal  miners'  phthisis  or  anthracosis,  the  diseases 
of  metal  miners,  the  lung  diseases  of  slate  quarriers  and  dressers 
of  those  engaged  in  ganister  mining  and  ganister  crushing,  and  in' 
slag  crushmg,  and  gold  miners'  phthisis,  or  silicosis,  aside  from  the 
diseases  incident  to  a  number  of  related  employments,  such  as  mill- 
stone building  and  French  buhrstone  dressing,  which  also  involve 
considerable  and  continuous  exposure  to  health-injurious  mineral 
•dust.  Concerning  coal  miners.  Sir  Thomas  Oliver  observes  that 
the  conditions  under  which  the  industry  is  carried  on  have  so  ma- 
terially improved  during  recent  years  that  the  employment  may 
now  be  considered  a  healthy  occupation,  and  he  states  that  coal 
miners,  as  a  class,  suffer  less  from  phthisis  than  men  in  other  occu- 
pations, and  that  coal  miners'  phthisis,  or  anthracosis,  is  on  the 
decline  in  the  United  Kingdom.   He  observes  that  

Although  colliers  occasionally  suffer  from  cough,  shortness  of 
breath,  an  abundant  black  and  at  times  purulent  expectoration,  and 
shoAV  progressive  emaciation,  the  lungs  after  death  being  found 
black  and  excavated,  and  on  section  exuding  an  inklike  fluid  on 
pressure,  it  is  more  than  probable  that,  owing  to  the  improved  con- 
ditions of  work  in  the  mines,  the  disease  is  not  a  pure  pneumoconiosis 
due  to  dust,  but  a  mixed  tuberculous  malady,  the  bacillary  infection 
of  which  has  been  caught  not  in  the  pit  but  in  the  home  or  elsewhere. 

HoAV  far  these  conclusions  apply  to  American  coal  miners  has  not 
been  determined.  The  results  of  such  investigations  as  have  been 
made  are  inconclusive,  and  the  evidence  is  generally  of  a  superficial 
character.  Nor  are  there  reasons  for  believing  that  even  in  the 
United  Kingdom  coal  miners  suffer  less  from  pulmonary  tuberculosis 
than  men  employed  in  many  other  occupations,  when  the  required 
correction  is  made  for  the  determining  influence  of  the  liability  to 
accidental  death.  The  majority  of  coal  miners'  accidents  occur  at 
ages  under  40,  when  the  proportionate  mortality  from  pulmonary 
tuberculosis  in  industrial  employments  is  generally  excessive.  There 
are,  however,  no  reasons  for  assuming  that  the  frequency  of  pul- 
monary tuberculosis  in  coal  mining  is  anywhere  near  as  common 
as  in  metalliferous  mines,  iu  which  it  varies,  of  course,  quite  widely 
according  to  the  nature  of  the  dust  inhaled. 
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DIFFERENTIAL  DIAGNOSIS  OF  MINERS'  PHTHISIS. 

Medical  opinion,  as  well  as  autopsy  evidence,  is  quite  conclusive 
that  true  phthisis  or  pulmonary  tuberculosis  is  not  a  common  disease 
among  coal  miners.  As  stated  in  the  Index  of  Differential  Diagnosis, 
edited  by  Herbert  French — 

Miners'  phthisis  is  a  particular  variety  of  fibrosis  due  to  the 
inhalation  of  ii'ritating  particles,  especially  amongst  workers  at 
certain  occupations.  Coal  miners  seldom  get  it;  although  their  lungs 
become  packed  with  carbon — anthracosis — ^these  particles  do  not  seem 
to  inflame  the  tissues.  Knife  grinders  suffer  from  it — siderosis — so 
do  workers  in  certain  limestone  quarries,  rock-drilling,  gold  mines, 
and  diamond  mines — silicosis.  The  chief  point  in  the  diagnosis  is 
the  history  as  to  occupation ;  there  is  much  doubt  as  to  whether  these 
conditions  are  not  really  of  a  chronic  tuberculous  nature,  and  tubercle 
bacilli  should  be  looked  for  in  all  these  cases.  The  haemoptysis  is 
far  less  frequent  and  less  abundant  than  it  is  in  ordinary  cases  of 
phthisis. 

GITESTIONABLE  OCCUPATIONAI  STATISTICS. 

It  is  therefore  quite  clear  that  the  correct  interpretation  of  the 
statistical  evidence  depends  largely  upon  the  completeness  and 
accuracy  of  death  certification,  which,  it  is  generally  agreed,  is  fi-e- 
quently  far  from  satisfactory  in  mining  regions.  The  emphasis 
placed  upon  the  occupation  in  the  previous  reference  suggests  the 
practical  importance  of  more  extensive  special  occupational  investi- 
gations than  have  heretofore  been  made.  Unfortunately,  the  scien- 
tific value  of  the  available  mortality  statistics  is  materially  impaired 
by  the  superficial,  indefinite,  or  even  obviously  inaccurate  description 
of  the  exact  employment  of  the  deceased.  The  previous  occupation 
is  rarely  referred  to,  although  the  occupation  at  death  may  have  been 
followed  only  for  a  comparatively  short  period  of  time.  Reference 
may  be  made  to  a  suggestive  illustration  in  the  monograph  on  indus- 
trial pneumoconiosis,  or  dust  phthisis,  by  E.  B.  Collis,  which  shows 
a  vertical  section  from  the  lung  of  a  man  who  had  first  been  an  iron- 
stone miner  in  England,  then  a  gold  miner  in  tile  Transvaal,  then  an 
ironstone  miner  in  England,  and  again  a  gold  miner  in  the  Transvaal 
for  five  years,  but  who  finally  became  an  insurance  agent  in  England 
eight  years  previous  to  his  death  from  pulmonary  tuberculosis. 

RELATIVE  FREftUENCY  OF  MINERS'  PHTHISIS. 

Sir  Thomas  Oliver  was  the  first  to  direct  attention  to  the  occur-, 
rence  of  a  theretofore  unknown  form  of  fibroid  phthisis  in  England, 
cdntracted  during  prolonged  employment  in  the  gold-mining  indus- 
try of  the  Transvaal.  Men  in  whom  the  condition  was  observed, 
upon  returning  to  the  lead  and  tin  mines  of  Cornwall,  exhibited 
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symptoms  and  terminal  results  quite  out  of  the  ordinary  for  that 
section  of  the  English  mining  field. 

In  the  absence  of  a  thoroughgoing  past  occupational  inquiry  the 
initial  diagnosis,  at  least,  would  often  be  erroneous.  As  a  result  of 
Sir  Thomas  Oliver's  observations  and  the  public  discussion  follow- 
ing, the  South  African  Government  appointed  a  commission  which 
m  a  report  published  in  1912  stated  that  out  of  3,462  persons  ex- 
amined 31.6  per  cent  were  found  to  be  affected  with  miners'  phthisis 
but  among  machine  drillers  47.5  per  cent  were  found  to  be  victims  of 
the  disease,  while  among  those  who  had  never  done  machine  drillinc^ 
the  proportion  was  only  21.0  per  cent.  It  is  pointed  out  in  this  con- 
nection  by  Frank  Shufflebotham,  M.  A.,  in  one  of  the  J^Iilroy  lectures 
on  the  "  Hygienic  aspect  of  the  coal-mining  industry  in  the  United 
Kingdom,"  that  although  31.6  per  cent  of  the  men  examined  were 
suffering  from  phthisis  at  the  time  of  the  examination,  it  was  esti- 
mated that  90  per  cent  of  the  workers  would  eventually  contract  the 
disease.  It  was  also  ascertained  that  among  European  miners  pul- 
monary tuberculosis  existed  to  the  extent  of  3.6  per  cent  among  those 
who  were  not  affected  by  pneumoconiosis  and  that  of  these  so 
affected  10  per  cent  were  tuberculous.  The  evidsnce  was  therefore 
quite  conclusive  that  pulmonary  tuberculosis  was  a  disease  contracted 
subsequently  to  the  so-called  fibroid  phthisis,  which,  in  other  words, 
is  a  nontuberculous  disease  of  the  lungs. 

DISEASE  LIABILITY  OF  ROCX  DRILLERS. 

The  evidence  obtained  by  the  miners'  phthisis  commission  of  the 
Transvaal,  limited,  of  cour.se,  to  miners  on  the  Eand,  according  to 
Sir  Thomas  Oliver,  amply  demonstrates  that— 

Of  4,403  miners  working  underground  in  the  gold  mines  of  Wit- 
watersrand,  1,200  were  medically  examined  on  behalf  of  the  commis- 
sion ;  of  this  number  187,  or  15.4  per  centy  were  certified  by  the 
examining  doctor  to  be  suffering  from  miners'  phthisis,  and  a  fiirtlier 
88  were  suspected.  The  average  age  at  death  of  Transvaal  gold 
miners  at  the  time  of  the  war  was  35.5  years.  Most  of  the  men  who 
died  from  phthisis  were  rock  drillers,  in  whom,  as  a  class,'  the 
disease  prevailed  to  the  extent  of  91.98  per  cent.  The  average  lencth 
of  time  rock  drillers  follow  their  occupation  is  6.49  years.  It  is  note- 
worthy that  out  of  9.3  males  who  died  from  disease  of  the  chest  in 
the  Johannesburg  hospital  50  per  cent  were  miners.  The  most 
dangerous  dusty  processes  in  the  gold  mines  are  the  blasting  and 
boring  of  the  rock,  but  a  considerable  quantity  of  dust  is  raised  also 
during  the  shoveling  of  the  debris.  A  cubic  foot  of  air,  taken  close 
to  rock-drilling  machines  boring  dry  holes,  was  found  to  contain 
0.185  grain  of  dust  on  one  occasion  and  0.083  grain  on  another ;,|S0 
that  miners  working  in  these  atmospheres  ran  the  risk  of  inhaling 
2.38  grains  of  dust  per  hour.  It  is  not  contended,  however,  that  the 
whole  of  this  dust  reached  the  lungs  of  the  miners;  most  of  it, 
caught  by  the  ciliated  epithelium,  would  be  arrested  in  the  mucus 
of  the  trachea  and  bronchial  tubes,  and  finally  expelled. 
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"  PATHOLOGICAL  CONSIDERATIONS. 

The  morbid  anatomy  of  miners'  phthisis  or  silicosis  varies,  nalii- 
rally,  in  important  essentials  from  true  tuberculosis,  it  being  stated 
in  part  by  Sir  Thomas  Oliver  that — 

The  hardness  and  solidity  of  the  lung  in  pneumoconiosis  are  due 
to  excessive  fibrosis  and  to  the  deposition  of  gritty  particles  of  stone 
in  stone  miners' phthisis,  of  steel  and  stone  in  steel  grinders'  phthisis, 
and  of  silica  in  miners'  phthisis.  -The  particles  of  grit  in  the  lungs 
have  been  examined  physically  and  chemically,  and  have  been  found 
to  correspond  exactly  with  the  particles  of  dust  that  float  in  the 
atmosphere  of  the  mine  or  factory  where  the  patient  had  worked. 

With  special  reference  to  the  results  of  microscopical  examinations 
of  miners'  lungs,  it  is  said  that — 

Although  in  anthracosis  or  coal  miners'  phthisis  the  lung  is  per- 
fectly black,  the  fibro- connective  tissue  is  not  so  much  increased  as 
in  some  other  forms  of  pneumoconiosis;  a  condition  which  proves 
that  carbon  per  se  is  but  slightly  irritating  in  its  effects.  When  a  coal 
miner's  lung  shows  pronounced  fibrosis  it  is  generally  an  indication 
that  the  individual  has  worked  in  a  coal  seam  which  contained  a 
quantity  of  stone;  it  is  the  stone  dust  in  the  coal,  not  the  coal  itself, 
which  in  the  case  of  colliers'  phthisis  is  the  cause  of  the  fibrosis,  for 
the  lungs  of  men  who  have  worked  in  soft  coal  or  at  charcoal  burning 
and  who  have  inhaled  the  smoke  from  lamps,  may  be  laden  with  car- 
bon particles  without  much  evidence  of  fibrosis  and  without  the  inva- 
sion of  pulmonary  phthisis,  as  is  often  seen  in  the  bodies  of  miners 
who  have  been  accidentally  killed  and  who  had  never  had  any 
symptoms  of  limg  disease. 

The  relative  degree  of  the  contamination  of  the  air  in  coal  mines 
by  stone  dust  must  naturally  be  subject  to  very  wide  variations, 
according  to  the  overlying  or  underlying  geological  strata,  inclusive 
of  coal  seams.  It  is  a  safe  assumption  that  vmder  given  conditions 
the  proportion  of  stone  dust  mtermixed  with  coal  dust  must  be  suffi- 
ciently injurious,  particularly  during  drilling  operations  when  the 
overlying  so-called  slate  is  removed.  Much  of  the  drilling,  in  other 
words,  is  in  stone  rather  than  in  coal,  although,  of  course,  in  the 
overwhelming  majority  of  coal  mining  operations  the  bore  holes  are 
entirely  in  the  coal  seam.  The  information  is  therefore  of  quite  a 
conflicting  character,  largely  because  of  the  nonrecognition  of  the 
complexity  of  the  problem  under  consideration.  Obviously  a  gen- 
eral analysis  of  the  mortality  of  miners  is,  therefore,  as  far  from  con- 
clusive as  a  corresponding  general  analysis  would  be  of  the  stone 
industry,  on  account  of  the  wide  variations  in  working  conditions 
and,  consequently,  the  results  to  health  and  longevity. ^ 

■  1  Textbooks  on  coal  mining  fall  lamentably  sbort  of  the  required  consideration  of 
matters  of  health,  sanitation,  and  accident  prevention.  Diirins  recent  yo.Trs  much  useful 
Information  In  matters  of  detail  has  been  contributed  to  technical  publications,  especiallv 
the  Coal  Age  and  the  Bnglneerbig  and  Mining  Journal. 

F 
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For  practical  purposes,  however,  chiefly  in  connection  with  the 
successful  solution  of  problems  in  workmen's  compensation  havin- 
to  do  with  the  inclusion  of  occupational  diseases,  the  precise  relation 
of  pneunioconidsis  and  tuberculosis  is  of  much  importance  As 
has  been  said  by  Sir  Thomas  Oliver  in  this  connection: 

n'ifi^''''^^  maintains  that  some  of  the  structural  changes  met  with 
in  the  lungs  of  persons  who  have  worked  in  dust  are  tuberculous,  and 
that  pneumoconiosis  is  only  the  fibroid  form  of  ordinary  pulmonary 
tuberculosis.   My  own  experience  does  not  lead  me  to  accept  this  con- 
clusion.   Pneumoconiosis  is  in  its  inception  nontuberculous :  it  may 
even  run  its  course  and  end  fatally  without  ever  becomini  tuber- 
culous.   In  at  least  two  necropsies  which  I  made  on  the  bodies  of 
1-vand  miners  the  lungs  were  quite  free  from  naked-eve  and  micro- 
scopical evidence  of  tuberculosis.   The  absence,  during"  life  of  fever 
of  sweating,  and  of  emaciation,  and  the  presence  of  a  bronzed  ap- 
pearance of  the  skm,  combined  with  a  degree  of  breathlessness  quite 
out  of  proportion  to  the  physical  signs  of  the  disease  in  the  chest,  all 
indicate  that  the  disease  is  different  from  pulmonary  tuberculosis 
Yet  m  a  considerable  proportion  of  the  patients  the  disease  of  the 
lungs  becomes  tuberculous;  whether  the  percentage  of  such  cases  is 
as  loAV  as  47,  as  some  pathologists  maintain,  or  as  high  as  70  as  others 
assert,  the  number  of  cases  of  miners'  phthisis  which  become  tuber- 
culous is  not  so  great  after  all,  considering  the  length  of  time  the 
illness  lasts  and  the  numerous  opportunities  for  tuberculous  infec- 
tion.  The  records  of  any  large  infirmary  show  that  evidence  of  pul- 
monary tuberculosis,  latent  or  active,  is  forthcoming  in  nearly  70  per 
cent  of  all  bodies  examined  after  death.  The  presence  of  tuberculosis 
in  from  47  to  70  per  cent  of  cases  of  pneumoconiosis  has  given  rise  to  the 
opinion  that  all  cases  are  tuberculosis,  but  this  conclusion  is  not  borne 
out  by  the  clinical  data,  nor  by  the  results  of  naked-eye  and  microscopi- 
cal examination  of  the  diseased  structures.   As  the  disease  progresses 
the  patients  run  the  risk  of  tuberculous  infection,  the  onset  of^which 
is  shown  by  sweating,  rise  of  temperature,  presence  of  bacilli  in  the 
sputum,  rapid  emaciation,  a  change  in  the  symptoms,  and  by  an  altera- 
tion m  the  general  conditions  of  the  patient  for  the  worse,  as  indicated 
by  the  more  rapid  course  of  the  disease  to  a  fatal  termination. 

The  observations  have  been  given  in  full  on  account  of  their  prac- 
tical importance  and  the  recognized  high  authority  of  the  writer, 
who,  as  said  before,  was  the  first  to  recognize  the  occurrence  of  true 
miners'  phthisis  in  English  miners  returning  from  the  Transvaal. 
Sir  Thomas  Oliver  differentiates  comj)letely  the  two  forins  of  pneu- 
moconiosis: (1)  the  purely  nontuberculous  form  and  (2)  that  com- 
plicated with  tuberculosis.  He  quotes  the  results  of  an  investiga- 
tion made  by  a  committee  of  the  Transvaal  Medical  Society  to  the 
effect  that  "  while  in  some  cases  a  true  tubercular  phthisis  may  coexist 
or  may  be  superadded,  the  conjunction  is  only  seen  in  a  minority  of 
cases."  It  would  therefore  appear  that  most  of  the  deaths  attributed 
to  miners'  phthisis  are,  in  fact,  caused  by  nontuberculous  lung  dis- 
eases, complicated  to  only  a  very  limited  extent  by  a  superadded  trua 
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pulmonary  tuberculosis.  In  the  investigation  of  the  royal  commis- 
sion on  the  ventilation  and  sanitation  of  mines  in  West  Australia 
much  the  same  conclusion  was  arrived  at,  to  the  effect  that  "  Some  of 
the  cases  investigated  were  of  the  purely  tubercular  type,  but  in  the 
majority  there  had  apparently  been  fibrosis  of  the  lung  followed  by 
tubercular  infection  of  the  damaged  lung."  And  Sir  Thomas  Oliver 
quotes  Prof.  D.  J.  Ilamilton  in  the  statement  that  "  coal  miners' 
jDhthisis  is  not  a  tuberculous  process  but  has  more  the  character  of 
an  asceptic  slough  due  to  the  altered  condition  of  the  organ.  In  the 
case  of  the  stonemason's  lung,  on  the  contrary,  a  complication  with 
tubercle;  at  the  time  of  death,  or  for  some  time  before  it,  is  frequently 
met  with,  accompanied  by  the  expectoration  of  tubercle  bacilli."  The 
correct  ascertainment  of  either  condition  is  frequently  quite  difficult, 
even  on  the  part  of  an  experienced  medical  practitioner.  Bacilli  are 
rare  and  so-called  giant  cells  are  only  occasionally  observed.  All 
the  evidence,  however,  may  be  summed  up  in  the  statement  that 
when  pulmonary  tuberculosis  is  actually  j)resent  in  the  lungs  of 
persons  who  have  died  of  pneumoconiosis,  "  the  fibrosis  is  the  result 
of  a  primary  irritation  induced  by  dust,  and  that  the  pulmonary 
tuberculosis  is  siscondary  and  accidental." 

MORTALITY  OF  MINERS  AND  QUARRYMEN— UNITED  STATES  REGISTRA- 
TION AREA. 

The  most  recent  American  vital  statistics  of  miners  arid  quarry- 
men  are  limited  to  the  two  years  1908  and  1909,  no  subsequent  analysis 
of  the  data  having  been  made  by  the  division  of  vital  statistics  of 
the  United  States  Census  Bureau.  The  mortality  of  miners  and  quar- 
rymen  is  combined,  so  the  statistics  are,  therefore,  of  rather  limited 
usefulness.  In  the  aggregate  there  were  10,800  deaths  from  all  causes, 
of  which  948,  or  8.8  per  cent,  were  from  pulmonary  tuberculosis. 
The  details  of  the  mortality,  by  divisional  periods  of  life,  are  o-iven 
in  Table  126 : 


Table  126.-PR0P0RTI0NATE  MORTAJ.ITY  OF  MINERS  AND  QUARRYMEN  FROM  PUI^ 
A2™0™r'^''''''°^'^'™''^''°  ^''''''^^  REGISTRATION  AREA,  1903  AND  1909,  BY 


Age  at  death. 


15  to  24  years  

25  to  3f  years  .  .  " 

35  to  4-i  years  

45  to  54  years  .  . 

£5  to  04  years  

65  year?  and  over..''."'""'"' 
Age  unknown  

Total,  15  years  and  over 


Deaths 
from  all 
causes. 


1,491 
2,184 
2,122 
1,809 
1,430 
1,057 
47 


10, 800 


Deaths  from  pulmo- 
nary tuberculosis. 


Number. 


88 
151 
235 
214 
108 

88 
4 


948 


Per  cent 
of  deaths 
from  all 
causes. 


5.9 
6.9 
11.1 
U.4 
11.7 
5.3 
8.3 


.8 


350 


MORTALITY  FEOM  RESPIEATOBY  DISEASES  IN  DUSTY  TRADES. 


The  table  should  be  interpreted  with  extreme  cavUion,  in  view 
ot  the  fact  that  the  miners  in  the  United  States  registration  area 
are  chiefly  coal  miners,  but  in  a  general  way  the  table  confirms  the 
conclusion  that  the  recorded  mortality  from  pulmonary  tuberculosis 
among  miners  and  quarrymen,  considered  as  a  group,  is  relatiA-elv 
low  at  all  ages  and  at  specified  ages,  reaching  a  maximum  of  11  7  per 
cent  at  ages  55  to  64.  The  age  distribution  of  the  deaths  is  in  itself 
significant  m  that  the  maximum  mortality  falls  upon  ages  35  to  64. 
in  contrast  to  the  usually  excessive  proportion  of  deaths  from  pul- 
monary tuberculosis  in  dusty  trades  at  ages  15  to  34.  The  table  indi- 
cates that  the  apparent  mortality  from  puhnonary  tuberculosis 
among  miners  and  quarrymen  in  all  probability  includes  a  consider- 
able number  of  deaths  from  miners'  phthisis,  or  nontuberculous  lung 
diseases.  This  conclusion  in  part  is  confirmed  by  the  relatively  high 
mortality  from  asthma,  bronchitis,  and  other  respiratory  diseases.'' 

MORTALITY  OF  MINERS  FROM  NOlirTTJBERCTJIOTJS  RESPIRATORY  DISEASES. 

Combining  all  nontuberculous  respiratory  diseases,  the  proportion 
of  deaths  from  this  group  of  causes  among  United  States  mmers 
and  quarrymen  was  12.1  per  cent,  having  been,  respectively,  0.7 
per  cent  from  astlnna,  0.8  per  cent  from  bronchitis,  7.8  per  cent  from, 
pneumonia,  and  2.8  per  cent  from  other  respiratory  diseases.  Com- 
bining the  mortality  from  tuberculous  and  nontuberculous  lung  dis- 
eases, it  is  shown  that  20.9  per  cent  of  the  deaths  from  all  causes 
among  miners  and  quarrymen  were  attributable  to  these  two  groups 
of  causes,  in  comparison  with  29.8  per  cent  as  shown  by  the  Pruden- 
tial experience,  and  32.7  per  cent  by  the  statistics  for  England  and 
Wales.i 

MORTALITY   OF   MINERS   AND   QUARRYMEN — ^INDUSTEIAL  INSURANCE 

EXPERIENCE. 

The  Prudential  industrial  mortality  statistics  regarding  miners  are 
practically  limited  to  coal  mining  and,  quarries,  but,  in  so  far  as  the 
data  may  prove  useful,  they  are  included  in  the  present  discussion 
in  the  combined  form  for  mines  and  quarries,  including  4,819  deaths 
from  all  causes,  of  which  533,  or  11.1  per  cent,  were  from  pulmonan- 
tuberculosis.  The  details  of  the  mortality,  by  divisional  periods  of 
life,  are  shown  in  Table  127 : 

1  The  Metropolitan  Co.'s  statistics  have  reference  only  to  white  coal  miners  aged  15 
years  and  over.  Out  of  1,557  deaths  from  all  causes,  91,  or  5.8  per  cent,  were  from 
tuberculosis  of  the  lungs  ;  161,  or  10.3  per  cent,  from  pneumonia  (all  forms)  ;  and 
or  3.1  per  cent,  from  acute  and  chronic  hronchitis.  Information  for  other  nontuliorculmia 
respiratory  diseases  is  not  available  in  detail. —  (See  Bulletin  No.  207,  United  States 
Bureau  of  Labor  Statistics  ou  "  Causes  of  Deatli  by  OccupaUoa,"'  Wasbiuston,  Mar<?h^ 
1917.) 
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T\ni,K  127.— PROPORTIONATE  MORTALITY  OF  MINERS  AND  QUARRYMRN,  FROM 
I'ULMONARY  TUBERCULOSIS,  INDUSTRIAL  EXPERIENCE  OF  PRUDENTIAL  CO., 
1897  TO  19W  BY  AGE  GROUPS. 


Age  at  death. 


15  to  24  years..'... 

25  to  34  years  

35  to  44  years  

45  to  54  years  

55  to  64  years  

G5  years  and  over . 


Total,  15  years  and  over . 


Deaths 
from  all 
causes. 


561 

563 
650 
1,043 
1,10:3 

839 


4, 819 


Deaths  from  pulmo- 
nary tuberculosis. 


Number. 


48 
92 
lOS 
142 
105 
40 


533 


Percent  of 
deaths 
from  all 
causes. 


8.6 
16.3 
16.3 
13.6 
9.0 
4.8 


11.1 


'  Miners  and  workers  at  coal  and  lead  and  zinc  mines  cover  the  period  1907  to  1914  only. 

The  comparatively  low  proportionate  mortality  from  pulmonary 
tuberculosis  in  the  Prudential  experience  is  confirmed  in  a  general 
way  by  the  corresponding  statistics  for  the  United  States  registration 
area,  but  throughout  the  proportions  are  higher,  which  in  part  may 
be  explained  by  adverse  selection,  and  in  part  by  the  practical  limi- 
tation of  the  table  to  actual  miners  rather  than  men  employed  in  the 
mining  industries.  The  United  States  registration  data  have  refer- 
ence rather  to  all  employments  in  connection  with  mines  and  quarries, 
while  the  Prudential  statistics  are  more  strictly  limited  to  miners 
and  quarrymen  within  the  technical  sense  of  the  term. 

EXCESSIVE  EREQUEWCY  OF  NONTUBERCULOTJS  EESPIRATORY  DISEASES. 

In  contrast  to  a  relatively  low  proportionate  mortality  from  tuber- 
culous disease,  the  proportionate  mortality  from  nontuberculous 
respiratory  diseases  was  relatively  high,  or  18.7  per  cent  of  the 
mortality  from  all  causes,  which  compares  with  only  12.1  per  cent  for 
the  mortality  of  miners  and  qUarrymen  in  the  United  States  registra- 
tion area.  The  same  conclusions  apply  here,  with  more  strict  occupa- 
tional limitations  in  the  Prudential  statistics,  winch  exclude  a  consid- 
erable proportion  of  persons  employed  in  the  mining  industries  who 
work  under  practically  noninjurious  conditions  as  regards  dust  ex- 
posure and  predisposition  to  tuberculous  or  nontuberculous  lung  dis- 
eases. In  view  of  the  fact  that  each  important  branch  of  the  mineral 
industry  is  separately  consid'ered  in  the  following  discussion  it  would 
serve  no  useful  purpose  to  here  repeat  the  data,  which  it  may  be  said, 
however,  in  a  general  way  are  confirmed  by  the  official  English  sta- 
tistics and  the  corresponding  official  statistics  for  the  United  States. 
The  differences  in  the  results  are  attributable  to  widely  varying  con- 
ditions of  employment  in  the  mining  industries,  the  variable  deo-ree 
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Of  disease  exposure  as  affected  by  territorial  considerations  and 
adverse  occupational  selection  in  industrial  insurance  experience,  etc. 

GOLD  AND  SIIVEE,  MINING. 

The  term  "gold  and  silver  mining"  comprehends  several  impor- 
tant and  widely  different  methods  of  ore  extraction.   The  precious 
metals,  as  such,  are  of  no  hygienic  importance.    Gold  and  silver  as 
extracted  by  the  ordinary  processes  of  deep  mining  constitute  but  a 
minute  fraction  of  the  ores,  which,  however,  frequently  contain  a 
relatively  large  proportion  of  lead.    The  rock  itself  is  generally  a 
sihcious  quartz  which,  during  the  process  of  rock  drilling,  seriously 
contaminates  the  atmosphere  underground,  often  with  disastrous 
results  to  the  miners'  lungs.   The  term  "  gold  and  silver  mining  "  is, 
therefore,  of  importance  only  in  so  far  that  mining  for  the  purpose 
of  extracting  the  precious  metals,  is,  as  a  general  rule,  inseparable 
from  exposure  to  more  or  less  health-injurious  silicious  dust.  Many 
gold  and  silver  mines,  as  measured  by  the  metallic  content  of  the  ore, 
are  more  accurately  described  as  lead  mines.    Most  of  the  gold  is 
obtained  by  deep-mining  methods,  but  a  fair  proportion  is  recovered 
by  means  of  placer  mining,  hydraulic  mining,  dredging,  etc.  In 
these  latter  processes  the  dust  exposure  is  of  decidedly  less  impor- 
tance, since  most  of  the  operations  are  carried  on  in  the  open.  No 
extended  official  inquiry  has  ever  been  made  in  this  country  into  tlie 
health  and  mortality  of  gold  and  silver  miners,  although  the  in- 
dustry, for  many  years,  has  been  one  of  relatively  large  economic 
importance.   According  to  the  report  of  the  U.  S.  Bureau  of  IMines 
for  1915,  the  number  of  men  employed  in  connection  with  gold  and 
miscellaneous  metal  mines,  other  than  iron,  copper,  lead,  and  zinc, 
was  45,312.   The  industry  is  chiefly  concentrated  at  the  present  time 
in  Alaska,  California,  and  Colorado.    In  all  of  the  States  the 
underground  conditions  vary  considerably  on  account  of  important 
differences  in  the  chemical  and  mechanical  properties  of  the  rock 
dust  inhaled  during  drilling  and  other  underground  operations.  It 
is  only  within  recent  years  that  the  dust  hazard  has  been  clearly 
recognized,  and  among  other  suggestive  indications  of  a  tendency 
toward  an  improvement  in  underground  conditions,  reference  may  be 
made  to  the  following  tentative  rules  and  regulations  of  the  Cali- 
fornia Industrial  Commission: 

Section  41. — Elimination  of  Rock  Dust. 

(a)  No  operator  or  person  in  charge  of  any  underground  mine  sliall  cause 
to  be  drilled  or  bored  by  macliinery  a  hole  or  holes  in  any  working  place  in. 
ground  that  causes  dust  from  drilling,  unless  said  machinery  is  equipped  -^vith 
a  water  jet  or  spray,  or  otlier  means  equally  ellicieut  to  prevent  the  escape 
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of  dust ;  Provided,  That  when  water  jets  or  sprays  are  used,  water  free  from 
pollution  with  orsanic  or  other  noxious  matter,  shall  be  furnished. 

(6)  No  person  or  persons  shall  drill  or  bore  a  hole  in  said  working  places 
witliout  using  said  appliance  for  the  prevention  of  dust. 

(c)  Every  mine  operator  shall  equip  all  chutes  from  which  dusty  ore  or  rock  is 
taken  with  a  sprinkler  or  other  device  with  which  to  effectively  dampen  said 
ore  or  rock,  to  prevent  the  escape  of  dust  into  the  air  during  removal;  Pro- 
vided,  That  whenevec  in  the  opinion  of  the  chief  inspector  the  installation  of 
said  device  in  any  property  is  impracticable,  he  shall  have  the  power  to  exempt 
such  property. 

(d)  Whenever  a  sprinkling  device  is  installed  at  any  chute  for  the  purpose 
of  preventing  the  escape  of  dust,  it  shall  be  so  placed  that  it  can  be  operated 
by  the  workmen  loading  cars  from  such  chute. 

(e)  Every  ore  house  where  dusty  rock  or  ore  is  sorted  shall  be  supplied  at 
all  times  with  suitable  clean  water,  which  shall  be  used  for  the  purpose  of 
sprinkling  said  ore  or  rock  to  aUay  the  dust. 

Of  interest  also  in  this  connection  is  a  resolution  adopted  by  the 
board  of  directors  of  the  National  Association  for  the  Study  and 
Prevention  of  Tuberculosis  in  1911,  reading  as  follows :  ig, 

Whereas  the  royal  commission,  appointed  by  the  governor  general  of  Aiistralia 
to  inquire  into  the  subject  of  miners'  lung  diseases,  has  ascertained  a  truly 
alarming  state  of  affairs  resulting  from  the  extensive  use  of  rock  drills  under- 
ground, not  provided  with  spraying  apparatus  to  diminish  the  production  of 
health-injurious  dust ;  ana 

Whereas  a  large  proportion  of  our  mining  population  is  exposed  to  conditions 
quite  similar  to  rhose  reported  upon  adversely  in  the  Australian  Commonwealth ; 
and 

AVhereas  the  actual  extent  of  the  occurrence  of  lung  diseases  among  metal 
miners  in  the  United  States  is  at  present  unknown. 

Resolved,  hy  the  board  of  directors  of  the  National  Association  for  ihe  Study 
and  Prevention  of  Tiiberculosis,  That  we  recommend  to  the  President  and  the 
Congress  of  the  United  States  that  a  thorough  investigation  into  the  whole 
suljject  of  sanitary  conditions  surrounding  metal  mining  underground,  with 
special  reference  to  diseases  of  the  lungs,  be  made  by  the  United  States  Bureau 
of  Mines,  the  Public  Health  and  Marine-Hospital  Service,  and  the  appropriate 
State  authorities. 

The  effect  of  this  resolution  has  been  that  both  the  PubJic  Health 
Bureau  of  the  Federal  Government  and  the  Bureau  of  Mines  have 
commenced  tentative  investigations  into  the  sanitary  condition  of 
anines  and  the  health  of  miners,  and  with  regard  to  zinc  and  lead 
mines  of  southwestern  Missouri  a  preliminary  report  has  been  made, 
as  referred  to  elsewhere  in  some  detail. 

In  the  absence  of  trustworthy  vital  statistics  and  the  results  of  a 
sufficient  number  of  physical  examinations  of  underground  employees 
in  gold  and  silver  mines,  no  definite  conclusions  can  be  advanced  at 
the  present  time.  The  most  useful  data  are  the  results  of  exhaustive 
investigations  in  South  Africa,  AVestern  Australia,  and  New  South 
Wales,  elsewhere  referred  to.  The  problem,  however,  will  unques- 
tionably require  more  qualified  consideration  in  the  futur(>,  in  view 
106811°— 17— Bull.  231  23 
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of  the  probability  that  miners'  phthisis,  or  miners'  lung  diset-ses 
whether  tuberculous  or  nontuberculous  will,  in  course  of  time,  1)6 
brought  within  the  scope  of  the  workmen's  compensation  law.  'ou 
the  Witwatersrand,  in  South  Africa,  where  miners'  phthisis  is  a 
veritable  scourge  among  both  the  white  and  the  native  employees, 
compensation  is  paid  under  restricted  conditions,  and  according'to  I 
discussion  in  the  Engineering  and  Mining  Journal  for  January  2, 
1915,  up  to  the  end  of  January,  1914,  as  much  as  £1,1G3,G00  ($5,659.- 
740)  had  been  granted  in  awards.   Serious  difficulties,  chiefly  on  the 
ground  of  malingering,  have  been  experienced  in  the  administration 
of  the  act,  partly  attributable  to  the  medical  difficulty  of  the  neces- 
sary precise  diagnosis  of  silicosis.   In  consequence  of  the  act,  how- 
ever, the  conditions  underground  inimical  to  health  and  life  are 
gradually  being  brought  under  sanitary  and  medical  control.    It  is 
said  in  the  article  referred  to,  which  is  a  discussion  on  phthisis  con- 
ditions on  the  Rand,  by  A.  Cooper  Key,  editor  of  the  South  African 
Mining  Review,  that  "Medical  members  of  the  committee  had  not 
formed  any  definite  opinion  as  to  the  relation  between  the  amount 
of  dust  and  the  occurrence  of  the  disease.    They  could  not  say  that 
with  such  an  amount  as  even  5  milligrams  per  cubic  meter  a  man 
could  not  certainly  contract  miners'  phthisis."    Evidence  gradually 
accumulating  proved  conclusively  that  the  dust  found,  in  the  silicotic 
lung  after  death  was  of  extraordinary  fineness,  so  that,  in  other 
words,  only  the  very  fine  dust  in  the  mine  ^vas  most  likely  to  be  in- 
haled and  to  reach  the  lungs.   Methods  of  dust  control  along  the  line 
of  dust  reduction  seem  not  to  guarantee  a  relative  freedom  from  lia- 
bility to  miners'  phthisis,  for  it  is  said  that  "  with  all  the  precautions 
taken,  the  5  milligrams  now  remaining  may  be  doing  as  much  injury 
as  the  50  or  more  before."    The  dust  found  in  the  lungs  on  post- 
mortem was  so  fine  that  "  60  particles  in  a  row  would  be  about  as 
thick  as  a  hair."  These  observations  suggest  the  very  important  con- 
clusion that  it  would  not  seem  advisable  that  "mines,  proved  to  be 
practically  free  of  dust,  should  be  removed  from  the  list  of  contribu- 
tors (to  the  compensation  fund),  as  it  was  doubtful  if  they  were 
not  still  causing  phthisis."    Time  and  subsequent  experience  alone 
can  prove  whether  it  would  be  safe  to  relieve  a  carefully  managed 
mine,  on  the  basis  of  dust  standards,  from  the  duty  of  making 
contributions  to  the  compensation  fund.^ 

LEAD  AND  ZINC  MINING. 

The  available  information  regarding  lead  and  zinc  mining  in  the 
United  States  is  practically  limited  to  the  mining  districts  of  the 
Mississippi  Valley,  where,  according  to  the  returns  of  the  Bureau 


■  The  comparative  statistics  of  mortality  from  accidents  and  violence  and  disease,  according  to  race,  ns 
reported  by  the  Transvaal  Chamber  of  Minos  in  its  annual  report  for  1916,  are  of  much  interest  and  \'alue 
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of  Mines,  for  1914,  the  number  of  men  employed  in  lead  and  zinc 
mines  was  officially  reported  as  10,935,  of  whom  7,609,  or  G9.6  per 
cent,  worked  underground.  Of  the  zinc  produced  in  the  United 
States,  38.26  per  cent  during  1913  was  obtained  in  Missouri,  19.23 
per  cent  in  Colorado,  and  10.56  per  cent  in  Montana.  In  Missouri 
zinc  and  lead  mining  is  practically  an  identical  industry,  but  in 
some  of  the  more  western  States  the  recovery  of  lead  is  chiefly  in 
connection  with  the  mining  for  precious  metals.  Of  the  United 
States  lead  production  during  1913,  out  of  a  total  of  436,000  tons, 
152,430  tons,  or  35  per  cent,  came  from  Missouri;  137,802  tons,  or  31.6 
per  cent,  from  Idaho;  and  71,069  tons,  or  16.3  per  cent,  from  Utah., 
Aside  from  Colorado,  where  the  production  during  1913  was  42,840 
tons,  the  production  in  the  remainder  of  the  United  States  is  com- 
paratively unimpoi'tant.  It  is  explained  in  the  annual  report  of  the 
United  States  Geological  Survey  on  the  mineral  resources  for  1913 
that  the  product  of  refined  lead  can  with  difficulty  be  apportioned 
according  to  the  sources  of  ore,  owing  to  the  fact  that  lead  refi^nexs 
treat  smelted  products  whose  origin  may,  as  in  custom  refining, 
be  unknown  to  them,  the  identity  of  the  ore  and  thus  its  original 
source  being  preserved  only  so  far  as  the  smelter.  The  mines  of  the 
Mississi'ppi  Valley  were  originally  worked  exclusively  for  lead,  but 
since  1860  the  production  of  zinc  ore  has  predominated,  which  makes 
a  separate  consideration  of  each  metal  in  this  important  mining  area 
practically  impossible.  In  Idaho,  however,  for  illustration,  most 
of  the  ores  mined  are  strictly  lead  ores  even  though  the  object  of 
the  mining  is  the  recovery  of  the  precious-metal  content. 

in  tliis  connection,  but  they  must  be  u.scd  with  exceptional  care  on  account  ol  the  probable  effect  o[  the 
war  on  the  death  rate  and  selection  of  the  men  employed  during  the  last  t\iL0  or  three  years. 


Mortality  of  mine  employees  in  the  Transvaal. 
[Rate  per  1,000  employed— wliite  and  colored.] 


Year. 

White. 

Colored. 

Accident 

and 
violence. 

Disease. 

Total. 

Accident 

and 
violence. 

risease. 

Total. 

1006  

4.7 
5.6 
4.7 
4.9 
3.8 
4.3 
•  3.0 
3.6 
3.9 
3.0 
3.0 

12.3 
12.2 
13.9 
12.3 
11.4 
12.9 
14.9 
13.5 
11.8 
15.0 
15.6 

17.0 
17.8 
18.6 
17.2 
15.2 
17.2 
17.9 
17.1 
15.7 
18.9 
19.2 

4.9 
4.4 
4.1 
5.2 
4.5 
4.1 
4.1 
3.9 
3.4 
3.2 
3.4- 

20.1 
27.3 
29.1 
27.6 
29.7 
28.9 
24.2 
22.9 
15.1 
16.5 
13.7 

34.0 
31.7 
33.2 
32.8 
34.2 
33.  0 
28.3 
26.8 
18.5 
19.7 
17.1 

1!W  

1909  

1010  

1011  

10!  3  

1014  

1015  

1016  
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Most  of  the  official  inquiries  into  the  health  conditions  of  this 
group  of  mine  employees  have  been  limited  to  lead  mining  chiefly 
however,  with  reference  to  the  United  Kingdom.    As  subsequently 
to  be  stated,  the  only  important  exception  to  this  conclusion  applies 
to  the  lead  and  zmc  mines  of  southwestern  Missouri,  where  a  fairly 
thox-oug^  investigation  has  during  recent  years  been  made  by  the 
United  btates  Bureau  of  Mines  in  cooperation  with  the  United  St-ites 
Public  Hesilth  Service.    All  official  investigations  in  this  and  other 
countries  are  apparently  in  agreement  that  the  health  of  lead 
miners  is  distinctly  below  the  average  for  the  mining  industry  as 
a  whole.    This  unfavorable  condition  is  not  merely  with  reference 
to  the  special  liability  to  lead  poisoning,  but  much  more  so  with 
reference  to  general  underground  conditions.    Greenhow,  in  one 
of  the  earlier  investigations  into  the  several  mining  districts  of 
England  and  Wales,  brought  out  clearly  the  injurious  nature  of  the 
lead  miner's  employment,  and  proved  that  the  predominating  cause 
of  death  was  then,  as  now,  to  be  attributed  to  pulmonary  dis- 
ease, chiefly,  as  far  as  determined,  pulmonary  tuberculosis.  Parry, 
m  his  treatise  on  "  The  risks  and  dangers  of  various  occupations," 
especially  in  connection  with  lead,  copper,  and  tin  miners,  observed 
that  of  the  various  forms  of  metalliferous  mining,  these  are  all 
attended  by  a  very  high  rate  of  mortality  from  chest  diseases  caused 
by  the  dust  inspired.   He  concludes— 

Perhaps  the  chief  reasons  of  the  high  mortality  of  those  engaged  in 
these  mines,  when  compared  with  coal  miners,  are,  firstly,  that  the 
mines  from  their  nature  are  more  difficult  to  drain  and  ventilate  than 
are  coal  mines;  secondly,  from  the  fact  that  the  dusts  are  metallic  and 
poisonous,  and  composed  of  sharp,  angular,  irritating  particles ;  and, 
thirdly,  that  explosives  are  used  in  these  mines,  which  generate  poi- 
sonous gases  and  cause  the  formation  of  large  numbers  of  minute 
stony  atoms.  They,  however,  do  possess  one  advantage  over  coal 
mines— they  seldom  produce  explosive  and  poisonous  gases,  and  can 
therefore  be  worked  safely  without  lamps.  In  lead  mines  the  ore 
chiefly  mined  is  galena,  a  sulphide  of  lead,  and  the  dust  of  this  occa- 
sionally, though  not  commonly,  gives  rise  to  lead  poisoning.  Dust  is 
also  produced  during  blasting  operations,  and  whilst  the  various 
strata  of  limestone,  sandstone,  and  shale,  especially  the  latter,  arc 
being  cut  through.  The  importance  of  the  perfect  ventilation  of  these 
mines  from  the  health  point  of  view  can  hardly  be  overestimated ;  the 
comparison  of  the  deaths  from  lung  trouble  in  the  workers  in  two 
mines,  one  of  which  is  properly,  the  other  improperly  ventilated, 
amply  proves  the  advantages  accruing  from  the  removal  by  ventila- 
tion of  the  dusty  atmosphere.  In  tin  and  copper  mines  the  dust  is  pro- 
duced, again,  during  the  blasting  operations  and  whilst  cutting 
through  the  various  rocks.  Nothing  need  be  added  to  what  has  already 
been  said  above  on  lead  mining. 

The  risk  of  lead  poisoning  is  usually  of  imjjortance  only  during  the 
initial  mining  operations.  "With  increasing  depth  the  risk,  on  account 
of  alterations  in  the  nature  of  the  ore,  rapidly  diminishes  until  cases 
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become  extremely  rare.  This,  at  least,  has  been  the  experience  in  the 
Coeur  d'Alene  District  of  Idaho,  where  years  ago  lead  poisoning  was 
relatively  common  among  lead  miners  but  where  now  it  is  seldom  met 
with.  Foreign  observations  seem  to  lead  to  much  the  same  conclu- 
sion, for,  as  observed  by  Sir  Thomas  Oliver  in  his  "  Diseases  of  Occu- 
pation": 

Lead  miners  do  not  in  this  country  suffer  from  le^id  poisoning,  but 
as  the  mines  are  badly  ventilated,  are  often  wet,  and  entrance  into 
and  exit  from  them  can  only  be  effected  by  means  of  ladders  the 
men  suffer  in  their  general  health  and  from  rheumatism.  In  the 
dales  of  Durham  house  accommodation  near  the  lead  mines  is  difficult 
to  obtain.  Consequently  many  of  the  men  have  long  distances  to 
walk  from  and  to  home.  At  the  end  of  a  day's  work,  when  heated 
and  fatigued,  they  are  thus  exposed  in  winter  to  the  cold  winds  that 
SAveep  along  the  valleys.  Bronchitis  and  lung  diseases  claim  a  large 
number  of  victims.  The  deadliest  enemy  is  tuberculosis.  _  Formerly, 
when  lead  mining  was  more  of  an  industrial  success  than  it  is  to-day, 
the  men  were  housed  in  barracks  close  to  the  mines  and  returned  to 
their  homes  at  the  week  ends.  These  barracks  were  overcrowded 
and  badly  ventilated  and  Avere  hotbeds  of  tuberculosis.  In  the 
sleeping  rooms  not  only  was  the  air  space  insufficient  and  the  beds  too 
close  to  each  other,  but  the  windows  were  never  opened,  and  miners 
who  were  the  subjects  of  bronchial  catarrh  and  tuberculous  lung 
disease  simply  expectorated  on  the  floor  of  the  dormitories.  Over- 
crowding, the  breathing  of  foul  air  and  of  the  dust-laden  atmosphere 
of  the  sleeping  rooms  favored  the  spread  of  tuberculosis.  As  a  con- 
sequence of  these  and  of  exposure  to  severe  weather,  also  inattention 
to  "  colds  on  the  chest,"  lead  miners,  although  living  in  healthy 
districts,  have  succumbed  to  phthisis  in  much  larger  number  than 
other  persons  living  in  the  same  district. 

Obviously  the  social  and  economic  condition  of  the  industry  has 
an  important  bearing  upon  the  health  problem  aside  from  the  health- 
injurious  conditions  underground,  which  more  or  less  predispose  the 
miner  to  pulmonary  tuberculosis  and  nontuberculous  respiratory 
diseases.  According  to  the  English  occupational  mortality  statistics, 
out  of  373  deaths  of  occupied  and  retired  lead  miners  from  all  causes 
only  1  death  was  attributed  to  lead  poisoning.  In  marked  con- 
trast the  same  official  returns  show  that  out  of  162  deaths  from  all 
causes  among  persons  employed  in  lead  manufacture,  including  the 
making  of  leaden  goods,  9  deaths,  or  5.6  per  cent,  were  from  lead 
poisoning.  The  evidence  would  therefore  seem  to  be  quite  conclusive 
that  the  special  risk  of  lead  poisoning  in  lead  mining  is  at  present 
quite  negligible,  although,  as  previously  pointed  out,  important 
exceptions  occur  in  the  case  of  new  lead-mining  districts.  It  may  be 
said  in  this  connection  that,  according  to  Sir  Thomas  Oliver's  "  Dis- 
eases of  Occupation" — 

.i,'^^!^^^^^  ^^^^^         plumbism,  owing  to  the  fact 

that  the  ore  contains  lead  in  almost  a  pure  metallic  state;  but  at  the 
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Broken  Hill  mines  in  Australia  the  ore  contains  lead  in  the  form  of 
c:arbonate,  and  several  of  the  miners  there  have  died  from  satu  nine 
encephalopathy,  or  the  cerebral  type  of  lead  poisoning  attended  by 

These  observations,  of  course,  have  no  reference  to  the  liability 
to  plumbism  m  lead  smelting  and  refining,  which  is  usually  carried 
on  as  a  separate  industry.  Lead  poisoning,  however,  is  of  practical 
importance  m  a- consideration  of  the  liability  to  pulmonary  tuber- 
culosis, m  that  the  opinion  is  held  by  qualified  authorities  that  the 
former  disease  distinctly  predisposes  to  the  latter,  or  that,  in  other 
words,  those  liable  to  lead  poisoning  suffer  an  increased  liability  to 
pulmonary  tuberculosis.^ 

The  only  conclusive  data  regarding  the  mortality  of  zinc  and  lead 
miners  in  the  United  States  are  limited  to  the  industrial  insurance 
statistics  for  the  mining  districts  of  southwestern  Mssouri.  In 
Table  128,  which,  though  limited  to  96  deaths  from  all  causes,  is 
nevertheless  extremely  suggestive  of  an  excessive  proportion '  of 
deatlis  from  pulmonary  tuberculosis,  equivalent  to  49  per  cent,  against 
13.9  per  cent  for  males  in  the  United  States  registration  area. 

TABLE  138.— PROPORTIONATE  MORTAMTY  FROM  PULMONARY  TUBERCT'LOSIS 
AMONG  LEAD  AND  ZINC  MINERS,  INDUSTRIAL  EXPERIENCE  OF  PRUDENTIAL 
CO.,  1007  TO  1014,  COMPARED  WITH  THAT  OF  ALL  SIALES  IN  THE  UNITED 
STATES  REGISTRATION  AREA,  1900  TO  1913,  BY  AGE  GROUPS 


Ago  at  death. 

Deaths  of  lead  and  anc 
miners,  1907  to  1914, 
from— 

Per  cent  of  deatlis  from 
pulmonary  tubercu- 
losis among— 

All  causes. 

Pulmonary 
t-ubercu- " 
losis. 

Lead  and 

zinc 
miners. 

Males  in 
registration 
area,  UiOO 
to' 1913. 

15 
29 
26 
15 
8 
3 

5 

17 
IS 
8 
1 

33.3 
58.6 
61.5 
53.3 
12.5 

27.0 
30.5 
23.4 
14.7 
7.9 
2.6 

96 

47 

49.0 

13.9 

The  white  lead  industry  might  appropriately  have  received  some  consideration  in 
connection  with  this  discussion,  t)ut  as  far  as  known  the  employees  in  this  industry  are 
not  exceptionally  subject  to  pulmonary  tuberculosis  or  non tuberculous  respiratory  dis- 
eases. During  recent  years  far-reaching  sanitary  and  other  improvements  have  been 
Introduced  into  the  American  white  lead  industry,  with  the  result  that  the  frequency  of 
lead  poisoning  has  been  much  reduced.  In  some  plants  tlxe  disease  has  practically  been 
eliminated.  Some  of  the  larger  establishments  have  been  entirely  reconstructed  and,  as 
far  as  practicable,  in  conformity  to  modern  sanitary  standards.  There  is,  however,  un- 
questionably a  considerable  amount  of  dust  exposure,  and  a  strictly  scicutilic  inquiry 
would  be  desirable.  Such  an  investigation  with  special  reference  to  the  heallh  of  em- 
ployees Is  rather  difficult  on  account  of  the  fact  that  the  labor  turnover  Is  considerable 
since  the  labor  force  consists  largoiy  of  foreigners  and  negroes.  Health-injurious  con- 
ditions, therefore,  common  to  foreign  wbito-lcad  plants  wliere  employment  is  more  per- 
manent arc  probably  relatively  I'are  in  this  country  for  the  reasons  stated. 
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Out  of  96  deaths  from  all  causes  the  extraordinary  number  of 
47,  or  49  per  cent,  are  caused  by  deaths  from  pulmonary  tubercu- 
losis, in  contrast  to  the  expected  proportion  of  13.9  per  cent.  At 
ages  35  to  44,  however,  the  proportionate  mortality  attains  to  61.5 
per  cent,  in  contrast  to  the  expected  proportion  of  23.4  per  cent. 

The  investigation  by  Messrs.  Lanza  and  Higgins  was  in  consequence 
of  a  continued  agitation  for  an  inquiry  into  a  truly  alarming  state 
of  affairs.  Various  efforts  made  to  abate  the  causes  of  the  troubl? 
resulted  in  the  formation  of  the  Jasper  County  (Mo.)  Antitubercu- 
losis Society,  which  subsequently,  on  the  basis  of  statistical  infor- 
mation and  the  reports  of  visiting  nurses,  brought  much  important 
information  to  public  attention.  The  general  opinion  in  Jasper 
County,  it  is  stated  in  the  report  referred  to,  seemed  to  be  that 
"  limg  diseases  became  more  prevalent  after  the  beginning  of  active 
mining  in  the  so-called  sheet  ground,  in  the  early  eighties,  and  that 
the  flint  dust  from  drilling  and  other  mine  operations  is  largely 
responsible  for  this  condition."  Both  the  records  of  the  State  board 
of  health  and  the  Jasper  County  Antituberculosis  Society  had  estab- 
lished an  unusual  prevalence  of  tuberculosis  in  that  county  and  south- 
western Missouri.  According  to  the  report,  after  allowing  for  dif- 
ferences of  opinion,  inaccuracies,  errors,  and  exaggerations— 

An  impartial  investigator  can  not  but  conclude  that  when  working 
conditions  in  any  locality  are  such  as  to  expose  the  workers  to  a  hard, 
flinty,  insoluble  rock  dust,  and  when  among  those  workers  there  is  a 
high  death  rate  from  puhnonary  tuberculosis,  that  there  is  a  definite 
connection  between  the  dust  and  the  disease,  and  that  the  dust  is 
largely  responsible  for  the  disease — not  entirely  responsible  for  all 
pulmonary  disease,  but  a  prime  factor  in  its  causation. 

In  support  of  this  conclusion  attention  is  directed  to  the  high  pro- 
portionate mortality  from  pulmonary  tuberculosis  in  Jasper  County, 
including  Webb  City  and  Joplin,  where  14.8  per  cent  of  the  deaths 
from  all  causes  were  from  pulmonary  tuberculosis,  and  in  St.  Fran- 
cois County,  another  lead  and  zinc  mining  center,  where  the  propor- 
tion was  11.8  per  cent.  These  proportions  are  for  1911,  but  even 
higher  figures  were  shown  for  1913,  as  brought  out  by  Table  128, 
wliich  includes  some  comparative  data  for  other  sections  of  Missouri.^' 

»  The  health-injurious  conditions  in  the  Joplin  district  are,  however,  lu  all  probaliilitv 
not  limited  to  underground  mining.  There  has  apparently  been  no  qualiljed  aud  exten- 
sive Inquiry  in(o  the  health  aspects  of  employment  In  ore  dressing.  For  a  strictly 
scientific  account  of  ore  dressing  methods  in  the  Joplin  district  see  a  series  of  articles 
by  James  L.  Bruce,  general  manager,  Continental  Zinc  Co.,  Engineering  and  MiuluK 
Journal,  February-March.  1912.  Mr.  Bruce  directs  attention  lo  the  fact  thit  the  ore 
mills  are  poorly  housed;  that  the  winter  season  is  short,  with  only  a  few  extremelv  cold 
snaps,  and  that  consequently  little  consideration  is  given  to  the  adequate  protection  of 
the  machinery,  which,  of  course',  applies  also  to  the  inadequacy  of  the  protection  tor  the 
men.  How  far  defective  methods  of  mill  construction  affect  the  exposure  of  the  em- 
ployees to  health-injurious  conditions  in  the  four  fundamental  operations  of  crushing 
"etoLnT  '^''"^^"^"^"on,  and  the  disposition  of  waste  has  not  as  "et  bc^n 
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TABLE  139.-PR0P0RTI0NATE  MORTALITY  FROM  PULMONARY  TTIRPRrnr  n«T« 
IN  SPECIFIED  COUNTIES  OF  MISSOURI  DURING  1913^^^  ° 


^ounLy, 

Popula- 
tion 
(1910). 

Total 
number 

of 
deaths. 

Deaths  from  pulmonary 
tuberculosis. 

Number. 

Per 
100,000 
popula- 
tion. 

Percent 
ol total 
deaths. 

Jasper  (including  Webb  City  and  Joplin) 

89, 673 
3r),  783 
63,831 
2&3, 522 
687,029 
92,920 

1,  324 
518 
847 

4,487 
10, 972 

1,364 

206 
68 
63 
390 
987 
108 

229.7 
190.0 
99.2 
139.6 
143.6 
116.2 

15.5 
13.1 
7.4 
8  8 
9.1 
7.9 

fat.  Francois  

Greene  (including  Springflold) 

Jackson  (including  Kansas  City) 

St.  Louis  (city)  

Buchanan  (including  St.  Joseph) . . 

Table  129,  derived  from  the  report  of  the  Bureau  of  Mines,  is  am- 
plified by  more  extended  data  for  the  lead  and  zinc  producing  counties 
of  Missouri,  for  the  five  years  of  1911-1915.  To^make  the  data  as 
complete  as  possible  the  eastern  section  is  also  included. 

Table  130.-MORTALITY  PROM  PULMONARY  TUBERCULOSIS  AND  NONTUBERCULOUS 
RESPIRATORY  DISEASES  IN  THE  LEAD  AND  ZINC  PRODUCING  COUNTIES  OF  MIS- 
SOURI, 1911  TO  1915. 

Eastern  section. 


County. 


Franklin . . . 

Jefferson  

Madison  

St.  Francois 
Washington 

Total . 


Produc- 
tion in 
tons. 

Pulmonary  tuber- 
culosis. 

Respiratory  dis- 
eases. 

Deaths. 

Rate  per 
100,000 
popu- 
lation. 

Deaths. 

Rate  per 
100,000 
popu- 
lation. 

116 

3,363 
86, 933 
1,246,374 
17,284 

136 
177 
97 
290 
102 

91.7 
123.9 
165.9 
146.7 
154.7 

171 
167 

65 
312 

96 

115.3 
116.9 
111.2 
157.8 
145.6 

1,354,070 

802 

130.8 

811 

132.2 

Western  section. 


Creen  

Rural  

Springfield . 
Jaspnr  

Rural  

Joplin  

Webb  City. 

Lawrence  

Newton  

Ozark  


Total. 


6,870 


1, 188, 091 


7,825 
47, 605 
1, 094 


1, 252, 085 


402 

119.2 

541 

160.4 

115 

78.0 

173 

117.3 

287 

151.3 

368 

193.9 

9S4 

215.1 

682 

149.1 

39ii 

170.3 

312 

136.2 

387 

237.0 

269 

164.7 

207 

317.6 

101 

154.9 

161 

126. 4 

190 

153.9 

169 

124.4 

183 

134.7 

61 

102.7 

30 

50.5 

1,777 

159.0 

1,632 

.  146.1 

Total  mining  area  and  remainder  of  State. 


2, 606,155 

2, 579 

149.0 

2, 443 

141.2 

185 

19, 470 

129. 4 

21, 924 

14C.7 
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According  to  this  table,  the  general  death  rate  from  pulmonary 
tuberculosis  in  the  mining  sections  of  Missouri,  as  regards  lead  and 
zinc  ores,  was  149.0  per  100,000  of  population  during  the  five-year 
period  under  review.  For  the  eastern  counties  considered  as  a 
grou^D  the  rate  was  130.8  against  159.0  for  the  western  counties. 
The  mortality  from  nontuberculous  resj)iratory  diseases  was  also 
definitely  higher  in  the  western  counties,  or  146.1  against  132.2  for 
the  eastern  counties;  but  in  the  remainder  of  the  State  the  rate  for 
this  group  of  diseases  was  somewhat  higher,  or  146.7. 

..Considered  by  individual  counties,  however,  it  is  shown  that  in  St. 
Francois  County,  Avliich  is  the  chief  center  of  production,  the  mor- 
tality from  pulmonary  tuberculosis  was  above  the  average  for  the 
eastern  counties.  The  rate  for  pulmonary,  tuberculosis  was  146.7  and 
for  nontuberculoiis  respiratory  diseases  157.8.  '  There  can  be  no 
question  of  doubt,  therefore,  that  the  mining  industries  of  this 
county  are  primarily  responsible  for  this  excess  in  the  mortality  from 
both  tuberculosis  and  the  nontuberculous  respiratory  diseases  in  St. 
Francois  County. 

In  the  western  raining  area  the  pulmonary  tuberculosis  death  rate 
was  highest  in  Webb  City,  or  317.6  per  100,000  of  population.  It  was 
next  highest  in  Joplin  City,  or  237.0  In  the  rural  portion  of  Jaspar 
County  the  rate  was  only  170.3.  How  far  the  excessive  rates  for 
Joplin  and  Webb  City  are  the  result  of  local  hospital  admissions  and 
the  nonassignment  of  deaths  to  the  original  place  of  residence  can 
not  be  stated.  For  Jaspar  County  as  a  whole  the  rate  was  215.1,  a 
rate  not  reached  by  any  other  county  in  the  mining  area.  Of  special 
importance  is  the  relatively  Ioav  rate  of  124.4  for  Newton  County, 
although  this  area  is  a  considerable  center  of  production. 
^  The  nontuberculous  respiratory  diseases  prevail  also  to  an  exces- 
sive degree  in  Joplin  and  Webb  City,  or  respectively,  164.7  and  164.9 
per  100,000  of  population,  against  an  average  of  146.1  for  the  west- 
ern mining  area  as  a  whole.  The  highest  rate  prevailed  in  Spring- 
field, Green  County,  although  this  particular  section  is  not  a  center 
of  production.  The  tuberculosis  death  rate  of  Springfield,  however, 
was  slightly  below  the  average  for  the  western  area,  or  151.3,  while 
for  Green  County  as  a  whole  the  rate  was  only  119.2. 

Assuming  that  the  rate  for  the  nonmining  areas  of  the  State  may 
be  considered  as  a  fairly  trustworthy  index  of  normal  conditions,  it 
is  suggestive  that  out  of  the  10  counties  in  the  zinc  and  lead  mining 
areas  only  4  should  show  rates  distinctly  and  even  decidedly  above 
this  average.  This  would  suggest  that  the  pulmonary  tuberculosis 
problem  in  its  relation  to  lead  and  zinc  mining  is  very  much  localized 
and  that  therefore  thoroughly  specialized  investigations  should  prove 
productive  of  good  results.  The  same  conclusion  applies  to  the  mor- 


362     MORTALITY  FROM  RESPIRATORY  DISEASES  IN  DUSTY 


tahty  from  nontuberculous  respiratory  diseases,  for  which  the  rate 
was  above  the  average  for  the  noiimining  areas  in  only  4  out  of  the 
10  counties.  There  is  no  well-defined  correlation,  however,  between 
a  definite  degree  of  excessive  incidence  of  pulmonary  tuberculosis 
and  a  correspondingly  high  mortality  from  nontuberculous  respira- 
tory diseases  in  the  zinc  and  lead  producing  counties  of  Missouri. 

The  preceding  data  suggest  the  practical  value  of  further  and  more 
strictly  scientific  investigations  into  the  problem  of  miners'  phthisis 
in  the  zinc  and  lead  producing  counties,  not  only  of  southwestern 
Missouri,  but  also  in  the  eastern  mining  area.  The  investigatign 
should  include  a  careful  inquiry  into  the  mechanical  and  chemical 
properties  of  the  zinc  and  lead  areas  of  the  different  mining  areas, 
which  should  not  be  difficult  in  view  of  the  excellent  reports  which 
have  been  made  on  the  geology  of  the  lead  and  zinc  producing  coun- 
ties by  the  United  States  Geological  Survey.  Tlie  investigation  by 
the  Bureau  of  Mines  while  limited  in  plan  and  scope  is  a  useful  indi- 
cation of  research  work  into  a  much  neglected  aspect  of  the  mining 
industry  in  this  country. 

Preliminary  to  the  investigation  in  southwestern  Missouri  a  physi- 
cal examination  was  made  of  miners.  Only  93  were  examined,  but  of 
this  number  64  showed  plain  and  definite  evidence  of  pulmonary  dis- 
ease. Of  the  64  sick  employees  22  had  stopped  work  on  account  of 
their  health,  the  remaining  42  being  still  at  work  underground.  Of 
the  64,  39  had  the  classical  symptoms  of  pulmonary  tuberculosis,  in- 
cluding night  sweats,  cough,  hemorrhage,  loss  of  weight,  and  fever. 
With  reference  to  the  results  of  the  examination  it  is  said  that  "  the 
figures  can  not  be  considered  as  showing  the  percentage  of  tubercu- 
losis among  miners  generally  in  the  county,  as  those  who  applied  for 
examinations  probably  had  symptoms  which  made  them  suspect  they 
had  the  disease."  There  is  no  doubt  some  force  in  this  conclusion, 
and  a  much  larger  nmnber  of  physical  examinations  would  be  re- 
quired for  a  final  determination  as  regards  the  true  incidence  of  the 
disease  among  the  lead  and  zinc  miners  of  southwestern  Missouri. 
Such  an  investigation  should  be  made  with  a  due  regard  to  age, 
length  of  mine  employment,  work  actually  performed,  and  some 
additional  observations  regarding  possible  previous  employment  in 
other  mining  regions.  A.  J.  Lanza,  M.  D.,  in  a  subsequent  report  on 
miners'  consumption  in  southwestern  Missouri,  in  the  journal  of 
the  Missouri  State  Medical  Association,  St.  Louis,  1916,  is  briefiy 
reported  as  having  presented  the  results  of  a  series  of  physical 
examinations  of  720  miners,  of  whom  433,  or  60.1  per  cent,  exhibited 
definite  signs  of  lung  injury,  and  of  this  number  103  had  also 
ascertainable  tubercle  bacilli  in  their  sputum.  The  most  prominent 
symptom  observed  was  dyspnea  on  exertion,  or,  in  other  words, 
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shortness  of  breath.    It  is  said  in  coiatinuation  of  the  statement 

.  referred  to,  that — ■ 

A  summary  of  the  symptoms  and  the  physical  signs  gives  us  three 
distinguishing  features  of  miners'  consumption.  First,  a  gradually 
increasing  dyspnea,  with  pain  in  the  chest  and  diminished  expan- 
sion; second,  an  absence  of  pliysical  signs,  or  an  absence  of  ap- 
parently adequate  physical  signs;  third,  the  appearance  of  good 
health.  While  the  sputum  may  serve  to  clear  up  the  diagnosis 
occasionally,  it  is  on  a  knowledge  of  the  patient's  occupation  that  the 
diagnosis  largely  depends.  The  disproportion  between  symptoms 
and  signs  distinguishes  between  miners'  consumption  and  tuber- 
cidosis;  the  degree  of  dyspnea  observed  in  the  former  would  in 
tuberculosis  be  compatible  only  with  far-advanced  cases  with  ample 
physical  signs.  Even  where  a  tuberculous  infection  is  grafted  on  a 
silicosis,  the  resulting  clinical  picture  may  not,  and  often  does  not, 
resemble  ordinary  tuberculosis. 

The  conclusion  may,  therefore,  be  advanced  that  underground  em- 
ployment in  the  zinc  and  lead  mines  of  southwestern  Missouri  un- 
questionably predisposes  in  a  most  serious  manner  to  pubnonary 
tuberculosis;  but  the  question  may  be  raised  whether  in  the  investi- 
gations referred  to  the  true  form  of  miners'  phthisis  or  nontuber- 
eulous  fibroid  lung  disease  was  precisely  differentiated  from  the  true 
form  of  pulmonary  tuberculosis,  since  even  in  the  cases  referred  to, 
out  of  433  miners  showing  definite  signs  of  lung  injury,  onl}'^  103,  or 
23.8  per  cent,  were  found  to  present  definite  bacillary  evidence  of 
the  disease.  The  reports  thus  far  published  are,  however,  incon- 
clusive on  this  point. 

Special  consideration  was  given  to  temperature  and  humidity  and 
to  causes  of  dust  production,  chiefly,  apparently  attributed  to  the 
so-called  blowing  of  dry  holes,  the  dust  caused  by  "  squibbing  "  and 
bowlder  popping,  by  drilling,  shoveling,  and  other  operations.  Most 
of  the  dust  was  naturally  found  at  the  working  faces,  and  only  a 
relatively  small  number  of  men  were  found  to  be  exposed  to  the 
most  dusty  atmospheric  conditions.  The  report  is  a  promisuig  indi- 
cation of  future  research  work  in  a  most  important  direction.  Fairly 
extensive  scientific  tests  were  made  of  the  nature  of  the  dust  in- 
haled, and  the  quantitative  conditions  of  exposure,  the  results  of  the 
entire  investigation  being  siunmed  up  in  tlie  following  conclusions : 

1.  The  death  rate  from  pulmonary  diseases  is  unusually  \ufy\i 
among  the  miners  of  the  Joplin  district.  * 
_  2.  Poor  housing,  exposure,  alcoholism,  the  itse  of  common  drink- 
ing receptacles,  and  overwork  all  tend  to  spread  infection  and  les- 
sen the  power  of  the  miner  to  resist  disease,  but  the  prime  factor  in 
causing  pulmonary  trouble  is  the  rock  dust  in  the  mines 

3.  Rock  dust  m  the  sheet-ground  mines,  although  not  made  in 
great  quantity  as  compared  to  mines  with  more  restricted  working 
places,  IS  harmful  to  the  miner  for  two  reasons:  (a)  Because  he  i1 
exposed  to  it  practically  during  his  entire  shift,  and  (&)  because  the 
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.4.  This  rock  dust  is  produced  by  the  blowing  of  dry  holes  souib 
bmg,  boA^dder  popping,  drilling  without  water,  shoaling  tram 

?he"£rfoce.'^    '  the  ticket "t 

ahL'^'eiSretyta^^      ^"""^'^^^^  '''''  ''^^ 

6  There  are  certain  abuses  connected  with  the  wiece  svstei-n  nf 
work  that  demand  attention  and  correction  as  far  af  pSctLabT. 

On  the  basis  of  the  foregoing  conclusions  the  following  recom- 
mendations were  presented,  and  it  may  be  said  that  some  of  these 
have  subsequently  been  carried  into  effect,  either  through  the  co- 
operation of  mine  owners  and  employees  or  through  legislative  en- 
actment : 

1.  The  following  means  should  be  employed  for  the  abatement  of 
rock  dust  m  the  mines : 

(a)  Provide  a  water  supply  for  every  working  face  by  the  layin^ 
oi  a  separate  water  line,  =•  ^  j  & 

(b)  Where  drills  are  operated  without  water,  attach  to  the  hose 
leading  to  the  face  a  5  or  6  foot  length  of  pipe  with  a  nozzle  from 
one-eighth  to  one-fourth  inch  in  diameter.  Make  and  enforce  such 
regulations  as  will  insure  the  use  of  this  water  spray  for  the  purpose 
of  wetting  drill  holes,  the  face,  and  the  broken  rock  about  the  face. 

or  the  purpose  of  washing  drill  cuttings  from  drill  holes  this  hose 
may  be  attached  to  the  long  pipes  now  in  use  for  blowing  out  drill 
holes. 

(c)  ^¥heTe  there  is  in  use  some  type  of  drilling  machine  that  pro- 
vides for  water  passing  through  the  core  of  the  drill  steel  into  the 
drill  holes,  make  and  enforce  regulations  that  will  insure  the  spray- 
ing of  the  face  and  broken  rock  for  short  periods  at  such  times  as 
the  drill  may  not  be  in  operation.  For  this  purpose  the  water  hose 
must  be  uncoupled  from  the  drilling  machine  unless  separate  water 
connection  is  provided. 

(d)  Make  and  strictly  enforce  rules  against  squibbing  and  bowlder 
popping  while  the  shift  is  underground  and  against  the  blowing  of 
dry  holes  at  all  times. 

(e)  Improve  ventilation  by  the  opening  of  new  shafts  whenever 
practicable. 

2.  Do  away  with  common  drinking  cups  and  kegs  and  water  pipes 
which  allow  the  miner  to  bring  his  lips  in  contact  with  the  orifice. 
Substitute  the  well-known  sanitary  drinking,  fountain  when  prac- 
ticable or  have  miners  bring  their  own  water  supply  in  individual 
containers. 

3.  Do  not  employ  as  shovelers  men  under  twenty  yeai's  of  age. 

4.  Through  cooperation  among  the  operators  provide  a  maximum 
daily  tonnage  for  shovelers,  so  that  thej  can  not  injure  their  health 
through  overwork. 

5.  Provide  a  warm,  dry,  and  clean  place  in  which  the  miners  may 
change  their  clothes. 

0.  Through  intensive  educational  campaigns  in  the  public  schools 
and  among  the  miners  themselves  disseminate  information  as  to  the 
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harmful  effects  of  insanitary  practices  and  conditions,  such  as 
ci-owdcd  living  quarters,  overwoi4f,  exposure,  dissipation,  the  breath- 
ing of  air  polluted  by  powder  fumes  and  rock  dust,  and  the  use  of 
common  drinking,  devices. 

Thus  far  there  has  been  no  correspondingly  extensive  inquiry  into 
the  health  conditions  of  other  mining  districts  in  this  country;  but 
in  course  of  time,  no  doubt,  such  investigations  will  be  made  through 
the  cooperation  of  the  Bureau  of  Mines,  the  United  States  Public 
Health  Service,  and  local  mining  and  health  authorities. 

Aside  from  the  foregoing  observations  of  methods  and  means  of 
dust  prevention,  it  seems  apprqpriate  to  include  a  brief  but  excep- 
tionally instructive  article  on  a  new  method  of  dust  arresting  during 
drilling  and  boring,  from  the  Coal  Age  for  September  26,  1914 : 

Much  attention  is  being  paid  at  present  to  the  avoidance  of  free  or 
floating  dust  during  drilling  or  boring  in  stone,  coal,  or  other  ma- 
terials. One  method  of  attacking  this  j)roblem  is  by  directing  a  spray 
of  water  onto  the  part  where  drilling  is  in  progress,  but  this  is  not 
always  possible,  unless  a  supply  of  water  is  easily  available. 

An  alternative  arrangement  which  has  been  introduced  by  Holman 
Bros.,  of  Camborne,  England,  under  the  patents  of  M.  T.  Taylor, 
consists  of  providing  the  drilling  or  boring  machine  with  a  means  of 
arresting  and  collecting  the  dust  so  that  it  can  not  permeate  the  air. 

The  boring  tool  is  provided  with  a  cup  or  receptacle  slipped  over 
the  shank  and  having  a  soft-edged  mouth,  which  accommodates  itself 
to  the  rock  surface  when  pressed  against  it.  The  soft  edging  at  the 
mouth  of  the  receptacle  is  secured  by  a  sponge  collar  or  gasket.  At 
the  lower  part  of  the  receiver  a  nozzle  is  arranged,  from  which  the 
dust  is  lecl  away  through  a  hose  into  bags  or  a  water  trough.  A 
gland  closed  at  the  lower  end  by  a  rubber  washer  fits  around  the 
drill.  The  macliine  when  it  commences  to  bore  compresses  a  spiral 
spring,  which  butts  against  the  cup  receiver  and  forces  it  against  the 
rock  surface  and  the  dust  on  coming  out  of  the  hole,  being  unable  to 
make  its  escape  because  of  the  soft  edging,  passes  away  through  the 
dust-collecting  duct  into  the  receptacle  provided. 

The  whole  arrangement  is  extremely  simple,  and  easily  applied. 
Its  simplicity  of  application  is  a  strong  point  in  its  f avor,*^  inasmuch 
as  the  average  miner  is  prone  to  give  but  little  attention  to  his 
physical  condition  if  such  attention  involves  any  extra  trouble  in  the 
operation  of  his  equipment.  It  is  to  be  hoped  that  with  the  intro- 
duction of  dust-allaying  devices,  miners'  phthisis,  of  which  so  much 
has  been  heard  in  recent  years,  wiU  be  done  away  with,  or  at  least 
effectively  curbed. 

It  may  also  be  said  in  this  connection  that  a  comparatively  simple 
and  inexpensive  method  of  dust  control  has  been  devised  by  Mr. 
Thomas  E.  Mitchell,  and  an  illustration  of  the  method  as  employed 
in  the  Leonard  mine,  of  Butte,  Mont.,  is  given  in  the  monthly  bulle- 
tin of  the  American  Museum  of  Safety  for  March,  1914.  The  dust 
according  to  this  method,  is  accumulated  in  a  canvas  bag,  and,  wdth 
reasonable  efficiency,  is  prevented  from  contaminating  the  a'tmos- 
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pheie  ill  otherwise  exceptionally  dusty  stoi>es,  to  tlie  material  ad- 
vantage of  the  workmen.  AU  such  methods,  of  course,  must  as  yet 
be  considered  tentative,  and  the  practical  solution  of  the  question  of 
dust  control  in  underground  mines  remains  a  problem  for  the  future.' 

COPPER  MININ(J. 

In  copper  mining  the  health-injurious  conditions,  with  special 
reference  to  pulmonary  tuberculosis  and  nontuberculous  respirators- 
diseases,  are  much  the  same  as  in  gold  and  silver  mining.  Th'o 
copper  content  of  the  ore  represents  but  a  small  fraction  of  the  rock 
extracted,  and,  as  far  as  known,  the  metal  itself  is  not,  in  the  con- 
dition as  mined,  injurious  to  health.'  The  number  of  men  employed 
m  copper  mining  in  1914,  according  to  the  report  of  the  Bureau  of 
Mines,  was  44,686,  the  chief  centers  of  production  being  m  Aiizona, 
Michigan,  and  Montana.   In  Utah  and  Nevada  most  of  the  copper 
mi-ned  is  obtained  by  other  than  underground  mining  methods, 
chiefly  in  the  form  of  stripping,  which,  of  course,  involves  a  much 
lesser  degree  of  dust  exposure.    For  this  reason  the  comparative  mor- 
tah'ty  of  copper  miners  from  pulmonary  tuberculosis  and  nontuber- 
culous lung  diseases,  varies  quite  considerably  in  the  two  States  of 
Utah  and  Montana.    In  the  latter  State  most  of  tlie  copper  ore  is 
derived  from  very  deep  mines,  where  the  sanitary  problem  is  fre- 
quently seriously  complicated  by  exceptional  conditions  of  tempera- 
ture and  humidity.    No  thorough  investigation  has  thus  far  been 
made  into  the  health  and  mortality  of  copper  miners  in  this  country, 
but  it  is  practically  certain  that  at  least  a  preliminary  inquiry  will 
be  made  in  this  direction  by  the  United  States  Bureau  of  Mines  in 
the  near  future.-   The  only  available  statistics  are  with  reference  to 
the  mortality  of  miners  in  the  Butte  district  of  Montana,  obtained 
by  means  of  a  special  analysis  of  1,614  death  certificates  recorded  in 
the  city  of  Butte  during  the  period  1907  to  1914.    The  results  of  this 
analysis,  first  exhibited  by  The  Prudential  Insurance  Co.  of  America 
on  the  occasion  of  the  Fifteenth  International  Congress  on  Hygiene 
and  Demography,  but  brought  down  to  date  for  the  present  purpose, 
are  shown  in  Table  ISl. 

*  Of  practical  value  in  this  connectfon  is  a  recent  publication  of  the  Bureau  of  Sfines 
on  the  dust  problem-  in  the  iron  and  steel  industry,  with  illustrations  of  metborts  of 
dust  analysis,  etc.  See  Technical  Paper  153,  entitled  "  Occurrence  and  Mitigation  of 
Injurious  Dusts  in  Steel  Worivs,'"  by  J.  A.  Walliins  ;  Washington,  1917. 

'  In  this  connection  the  "  Yearbooli  of  the  Bureau  of  Mines  "  for  191&  gives  Informa- 
tion as  follows  : 

In  May,  1916,  the  Bureau  of  Mines,  In  cooperation  with  the  Pulilfc  Health  Serrfce, 
undertook,  in  the  mines  of  Butte,  Mont,  an  invesligatian  into  health  hazards,  particu- 
larly silicosis.  It  was  thought  that  the  investigation  would  closely  parallel  that  Ciirried 
into  effect  In  the  Joplln  region,  but  as  the  investigation  has  developed  its  scope  lias 
necessarily  widened,  and  it  is  probable  that  before  definite  cnncliisions  can  be  reacbiHl 
(areful  study  must  l>e  made  not  only  of  dust  conditions  and  of  methods  of  allaying  the 
dust,  but  also  of  problems  of  ventilation,  heat,  humidify,  etc.,  which  .-appear  to  have 
a  direct  bearing  on  health  conditions  in  general  as  well  as  on  silico.'iis.  There  are  ap- 
pro.ximately  40  large  mines  in  Butte,  many  of  which  have  men  working  to  depths  as 
great  as  3.300  feet,  and  there  are  appro.'iinintcly  15,000  miners  in  the  district.  Progress 
reports  are  being  made  from  time  to  time,  und  a  final  report  will  be  made  on  completion 
of  the  investigation. 
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T\niE  131.— MORTALI-re  FROM  RESPIRATORY  DISEASES  AND  FROM  ALT.  CAUSES 
AMONG  COPPER  MINERS  OF  MONTANA,  1907  TO  1914,  BY  AGE  GROUPS. 

(Data  are  based  on  an  original  office  Investifration,  including  a  transcript  of  all  death  cer- 
tificates indicating  deatlTs  of  miners  in  Butte,  Mont,  tlarough  tlie  cooperation  of  the  local 
board  of  health.] 


Age  at  death. 


15  to  24  years  

2-5  to  4-1  years  

4-5  to  64  years  

63  years  and  over  

Age  unknown  

Total,  15  years  and  o\-er 


Deaths  from — 


Tuberculosis 
of  lungs. 


Num- 
ber. 


9 
323 
260 
18 

1 


611 


Per 
cent 
of 
deaths 
from 
all 
causes. 


8.0 
38. 6 
46.7 
17.3 
20.0 


37.9 


Pneumonia. 


Num- 
ber. 


Per 
cent 
of 
deaths 
from 
all 
causes. 


126 
S6 
13 
1 


235 


8.0 
15.1 
15.4 
12.5 
20.0 


14.6 


Other  re- 
spiratory 
diseases. 


Num- 
ber 


Per 
cent 
of 
deaths 
from 

aU 
causes. 


1 

42 
61 
25 


129 


0.9 
5.0 
11.0 
24.0 


8.0 


All  respi- 
ratory 
di.seases. 


Nimi- 
ber. 


Per 
cent 
of 
deaths 
from 
all 
causes. 


19 
491 
407 

56 
2 


976 


17.0 
58.8 
73.1 
53.8 
40.0 


60.4 


All  causes. 


Niun- 
ber. 


112 

836 
557 
104 
5 


1,614 


Per 

cent 
of 
deaths 

from 

all 
causes. 


100.0 
100.0 
100.0 
100.0 
100.0 


100.0 


It  is  shoAvn  by  this  analysis  that  the  proportion  of  deaths  from 
pulmonary  tuberculosis  among  the  copper  miners  of  Butte,  INIont., 
is  decidedly  excessive.^  It  is  of  special  significance  that  the  pro- 
portionate mortality  from  this  disease  should  be  highest  at  ages  45  to 
64.  The  data  suggest  that  in  all  probability  deaths  are  reported  as 
due  to  pulmonary  tuberculosis  which,  in  fact,  are  more  properly 
attributable  to  non tuberculous  so-called  miners'  phthisis,  or  true 
silicosis.  The  proportionate  mortality  from  pulmonary  tuberculosis 
among  the  copper  miners  of  Butte,  Mont.,  increases  very  rapidly 
from  8  per  cent  at  ages  15  to  24,  to  38.6  per  cent  at  ages  25  to  44, 
and  to  46.7  per  cent  at  ages  45  to  64.  Even  at  ages  65  and  over  the 
proportion  is  as  high  as  17.3  per  cent.  In  addition  to  the  mortality 
attributed  to  pulmonary  tuberculosis,  the  mortality  from  pneumonia 
is  exceptionally  high.  The  proportion  of  deaths  from  this  cause  in- 
creases from  8  per  cent  at  ages  15  to  24  to  15.1  per  cent  at  ages  25  to 

1  An  analysis  of  the  general  mortality  of  Silver  Bow  County,  Mont.,  for  the  period  1011- 
191.5,  showed  the  following  ressults  : 

For  the  city  of  Butte  the  death  rate  from  pulmonary  tuberculosis  was  215.8  per 
100,000  of  population  and  from  nontuberculous  respiratory  diseases  242.0.  The  facts 
were  almost  precisely  the  opposite  for  Silver  Bow  County,  exclusive  of  the  city  of  Butle 
(that  Is,  only  the  rural  portion),  in  which  the  death  rate  from  pulmonary  tuberculosis 
was  352.8  per  100,000  and  from  nontuberculous  respiratory  diseases  202.0.  For  the 
county  as  a  whole  the  pulmonary  tuberculosis  rate  was  227.3  and  the  mortality  from 
nonluberculous  respiratory  diseases  was  229.6.  For  the  remainder  of  the  State  of  Mon- 
tana the  mortality  rate  from  pulmonary  tuberculosis  was  only  75.4  and  from  uontuber- 
cuious  respiratory  diseases  112.4. 

The  data  arc,  therefore,  entirely  conclusive  that  the  mortality  from  both  pulmonary 
tub.M-cuIosis  and  nontuberculous  respiratory  diseases  is  decidedly  excessive  in  the  citv 
of  Butte  and  in  the  surrounding  territory  comprising  the  remainder  o£  S'lver  Bow 
County.  The  relation  of  this  excess  to  the  mining  industry  can  not  be  questioned  by 
anyone  familiar  with  local  industrial  conditions.  u       u  t.u  uy 
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44,  remaining  at  about  the  same  proportion,  or  15.4  per  cent,  durincr 
the  age  period  45  to  6i,  and  falling  to  12.5  per  cent  at  ages  65  and 
over.   Aside,  however,  from  pnemnonia,  there  is  an  additional  high 
proportionate  mortality  from  other  respiratory  diseases,  which 
reaches  the  maximum  at  ages  65  and  over,  or  24  per  cent.  Combinin^r 
all  forms  of  respiratory  diseases,  whether  tuberculous  or  nontubercu*^ 
lous,  It  IS  shown  by  the  table  that  at  ages  15  to  24  the  proportion  of 
deaths  from  this  group  of  causes  in  the  mortality  from  all  causes 
among  the  copper  miners  of  the  Butte  district  was  17  per  cent  at 
ages  25  to  44  it  was  58.8  per  cent,  increasing  to  a  maximum  of  73  1 
per  cent  at  ages  45  to  64,  and  attaining  to  53.8  per  cent  at  ages  65 
and  over.    It  seems,  therefore,  quite  safe  to  conclude  that  this  un- 
usual condition  is  directly  attributable  to  the  exceptionally  health- 
injurious  nature  of  the  dust  inhaled  during  the  underground  mining 
operations  in  the  Butte  district,  although  with  regard  to  pneumonia 
it  should  be  said  that  climatic  conditions,  drinking  habits,  etc. 
have  also  an  important  bearing  upon  the  question  under  considera- 
tion.   The  elevation  of  Butte,  Mont.,  is  5,500  feet  above  sea  level, 
and,  as  elsewhere  observed,  in  localities  at  a  high  altitude  the  mor- 
tality from  pneumonia  is  practically  certain  to  be  above  the  normal.'^ 
The  question  of  altitude,  hoAvever,  is  of  quite  secondary  importance, 
for  whenever  the  necessary  sanitary  improvements  have  been  intro- 
duced into  mining  methods,  housing,  etc.,  and  when  the  earlier  condi- 
tions of  riotous  living  have  disappeared,  the  incidence  of  pneumonia 
will  be  substantially  diminished.   This  has  been  the  case  throughout 
the  western  States,  but  especially  in  the  mining  camps  of  Butte, 
Mont.,  Leadville,  Colo.,  and  certain  sections  of  Idaho  and  Nevada. 

The  problem  is  therefore  more  complicated  than  would  appear  to 
be  the  case  upon  preliminary  consideration.  No  strictly  scientific 
study  has  been  made  of  the  disease  problem  in  connection  with  copper 
mining,  but  conditions  in  this  respect  are  laiown  to  vary  widely  in 
the  chief  centers  of  copper  production.  Conclusions  applicable  to  the 
copper-mining  district  of  Butte  would  unquestionably  be  inapplicable 
in  a  measure  to  the  copper-mining  territory  of  northern  Michigan. 
To  a  lesser  extent  differences  in  conditions  are  met  with  in  the  copper- 
mining  States  of  Utah  and  Arizona. 

The  morbidity  and  mortality  problems  in  copper  mining  obviously 
demand  more  qualified  scientific  consideration.  The  general  mor- 
tality statistics  may  be  more  or  less  misleading  on  account  of  serious 
defects  in  death  certification.  Unfortunately,  autopsies  are  very  rare, 
and  the  clinical  diagnosis  of  pulmonary  tuberculosis  is,  as  a  general 
rule,  not  confirmed  by  the  necessary  bacteriological  evidence.  The 


^  See  In  this  connection  Professional  Paper  74,  United  States  Geological  Survey,  en- 
titled "  Geology  and  Ore  Deposits  of  the  Butte  District,  Montana,"  by  Walter  Harvey 
Weed  ;  Washington,  1912. 
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problem  of  nontuberculous  respircatory  diseases  in  the  mining  dis- 
tricts is,  in  all  probability,  of  equal  if  not  even  more  serious  importance 
than  true  pulmonary  tuberculosis.  The  relative  frequency  of  pneu- 
monia and  other  nontuberculous  respiratory  diseases  in  the  Butte  min- 
ing district  suggests  strongly  a  definite  connection  between  unusual 
employment  conditions  and  a  rapidly  fatal  form  of  acute  infectious 
respiratory  diseases.  Maynard,  in  his  work  on  "The  Manifesta- 
tions and  Prevention  of  Pneumonia  among  the  Natives  on  tlie  Eand, 
Kecorded  from  Tropical  Areas,"  shows  conclusively  that  most  of  the 
morbidity  occurs  during  the  first  few  weeks,  and  even  days,  after 
arrival.  A  somewhat  similar  experience  has  been  had  on  the  Isthmus 
of  Panama,  though,  of  course,  without  reference  to  mining.  Gorgas, 
in  his  recommendations  as  to  sanitation  concerning  employees  of  the 
mines  on  the  Eand,  made  to  the  Transvaal  Chamber  of  Mines,  points 
out  in  this  connection  that  pneumonia  varies  greatly  in  the  different 
mines  and  among  different  classes  of  natives,  and  in  accordance  with 
other  circumstances  which  do  not  admit  of  being  discussed  in  de- 
tail on  this  occasion.  Pneumonia,  he  observes,  "  is  a  disease  in  man 
due  to  infection  by  a  particular  organism — the  pneumococcus.  Indi- 
viduals and  races  differ  widely  in  the  degree  in  which  this  organism 
affects  them.  The  liability  is  most  serious  in  the  case  of  native  races 
not  previously  exposed  to  the  pneumococcus,  and  even  slight  colds, 
sore  throat,  etc.,  may  be  followed  by  fatal  results."  The  bearing  of 
these  observations  upon  the  problem  of  miners'  phthisis  and  pul- 
monary tuberculosis  is  obvious.  In  other  words,  the  m«'tality  of 
miners  may  be,  and  occasionally  is,  materially  increased  by  special 
conditions,  chiefly  such  as  result  from  exposure  to  other  than  infec- 
tious diseases,  aside,  however,  from  fatal  accidents,  which  tend  to 
disturb  materially  the  proportionate  mortality  from  specified  causes. 

The  occurrence  of  chronic  interstitial  pneumonia,  introduced  by 
stone  dust,  has  been  discussed  in  a  contribution  to  the  Journal  of  the 
American  Medical  Association,  under  date  of  June  13,  1900,  by  Dr. 
AVilliam  Winthrop  Betts,  of  Salt  Lake  City,  based  apparently  on 
extended  metal-mining  experience  in  Nevada  and  Utah.  After  de- 
scribing a  number  of  cases  in  detail- Dr.  Betts  gives  some  important 
facts  regarding  the  rapidly  fatal  course  of  the  disease  among  men 
employed  for  even  a  comparatively  short  time  in  the  mills  of  the 
mining  companies  at  De  Lamar,  Nev,  He  observes  that  "almost 
every  town  in  Nevada  and  southern  Utah  has  had  its  victim,  for  it 
is  a  fact  that  neither  the  company  nor  the  men  realized  their  danger 
imtil  the  deaths  began  to  occur."  The  conclusion  in  this  case  was 
based  upon  a  number  of  autopsies  and  a  chemical  and  microscopical 
analysis  of  the  tissues  of  the  lungs  and  bronchial  glands.  The  chemi- 
cal examination  of  the  lungs  indicated  the  presence  of  pure  silica 
10G811°— 17— Bull.  231  24 
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to  the  amount  of  2.8  per  cent  in  the  lung  tissue  and  3.8  per  cent  in 
the  glands.    Betts  therefore  advanced  the  conclusion  that  "  the  ca-es 
Nvere  more  properly  regarded  as  chronic  interstitiaFpneujnonia  which 
consists  m  the  gradual  substitution,  to  a  greater  or  less  extent  of 
cormectiv-e  tissue  for  normal  lung";  and  he  concludes,  further,  that 
Ihe  different  conditions  under  which  these  changes  occur  are  so 
varied  that  a  proper  classification  is  difficult,  but  the  interstitial 
cnanges  play  a  very  important  role  in  all  chronic  lung  troubles 
There  is  no  sharp  line  of  demarcation  between  fibrous  phthisis  and 
other  forms  of  chronic  pulmonary  phthisis,  and  there  are  instances 
of  fibrous  phthisis  which  can  not  be  distinguished  from  cirrhosis 
of  the  lung,  from  other  causes."    Siunmarizing  his  conclusions,  he 
states  that,  in  the  light  of  the  clinical  history  of  the  cases  under 
observation,  and  the  results  of  autopsy  examinations,  including  mi-- 
croscopical  and  chemical  analyses,  he  has  no  hesitancy  "  in  speaking 
of  them  as  chalicosis  pulmonum,  or  chronic  interstitial  pneumonia." 
The  paper  is  an  exceptionally  valuable  one,  and  the  observations  are 
amplified  by  a  long  list  of  individual  cases  of  men  who  had  died 
subsequently  to  their  employment  with  continuous  exposure  to  irri- 
tating dust,  at  an  average  age  of  only  30  years,  although  the  average 
height  was  5  feet  8^  inches  and  the  average  weight  170  pounds,  which 
would  suggest  otherwise  exceptionally  favorable  physical  conditions. 
The  average  working  time  previous  to  the  onset  of  the  disease  was 
only  14  months,  and  the  average  intervening  period  between  the  ter- 
mination of  work  and  death  was  only  10  months,  or  an  aggregate 
exposure  to  conditions  exceptionally  injurious  to  health  of  only  two 
years,    (See  also,  p.  430  et  seq.) 

IRON  MINING. 

The  iron-ore  mining  industry  is  of  enormous  extent  throughout 
the  United  States,  but  it  is  chiefiy  concentrated  in  the  four  States  of 
Minnesota,  Michigan,  Wisconsin,  and  Alabama.  Of  the  aggregate 
output  during  1915  the  proportion  of  ore  mined  in  these  three  States 
was  93  per  cent.  Iron  minerals  are  differentiated  by  the  United 
States  Geological  Survey  as  sulphides,  oxides,  carbonates,  silicates, 
etc.,  of  which  only  the  oxides  and  the  carbonates  are  used  in  the  iron 
and  steel  industry,  except  a  relatively  small  quantity  of  by-product 
from  sulphide  ores  used  in  acid  manufacture.  It  is  explained  that 
the  ores  of  iron  are  generally  classified  as  follows : 

1.  Hematite  (locally  known  as  red  hematite),  specular  ore,  gray 
ore,  etc. 

2.  Brown  ore,  locally  known  as  brown  hematite,  bog  ore,  limonite, 
etc. 

3.  Magnetite,  generally  known  as  magnetic  iron  ore. 

4.  Iron  carbonate,  locally  known  as  spathic  iron  ore,  siderite,  etc. 
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Of  these  four  varieties  hematite  ore  constituted  94  per  cent  of  the 
American  output  for  1915,  or  precisely  52,,227,324  tons  out  of  a 
total  quantity  of  55,526,490  tons.  Brown  ore  constituted  only  2.7 
per  cent  of  the  total,  or  1,488,709  tons;  and  magnetite  1,807,002  tons, 
or  3.3  per  cent.  The  carbonate  product  is  very  small,  amounting  to 
only  3,455  tons  in  1915.  Most  of  the  hematite  ore— 46,944,254  tons 
out  of  a  total  of  52,227,324  tons— is  mined  in  the  Lake  Superior  dis- 
trict. Most  of  the  brown  ore  is  mined  in  the  Appalachian  States 
and  most  of  the  magnetite  ore  in  the  Adirondack  district  of  the  State 
of  New  York.^ 

The  methods  of  mining  vary  according  to  the  nature  of  the  ore 
mined,  geological  formations,  and  other  conditions,  but  the  major 
portion  of  the  product  is  obtained  by  open-pit  mining,  although 
underground  iron  mining  involving  all  the  usual  underground  proc- 
esses is  not  at  all  rare.  In  open-pit  mining  the  dust  exjDosure  is 
obviously  much  less  tlian  in  imderground  mining,  so  that  for  this 
reason  alone  the  health  of  iron  miners  should,  in  a  general  way,  be 
less  seriously  affected  by  the  occupation  than  that  of  gold,  silver, 
copper,  lead,  zinc,  and  other  miners,  who  are  chiefly  and  almost  ex- 
clusively employed  underground.  The  number  of  iron  miners,  in  the 
United  States  is  returned  by  the  Bureau  of  Mines  for  the  year  1914  as 
44,807,  of  whom  24,847,  or  55.5  per  cent,  work  underground,  which 
compares  with  73.1  per  cent  for  gold,  silver,  and  miscellaneous  metal 
mines,  and  70  per  cent  for  copper  mines.  The  fatality  rate  in  iron 
mining  in  1914  was  relatively  high,  or  3.3  per  thousand,  which  com- 
pares with  3.7  for  gold  and  miscellaneous  metal  mines,  and  3.69  for 
copper  mines.  '  No  qualified  investigation  has  been  made  into  the 
health  and  mortality  of  iron  miners  considered  separate  and  dis- 
tinct from  the  mining  industry  in  general,  and  on  account  of  the 
extensive  development  of  open-pit  mining  methods  in  the  United 
States  the  conclusions  of  Arlidge  and  others,  based  largely  upon 
underground  iron  mining  in  England  and  on  the  Continent,  are  of 
doubtful  applicability  to  American  conditions.  Iron  ores  in  Eng- 
land are  called  ironstone,  and  the  ore  is  mined  from  considerable 
depths,  while  in  the  United  States  iron  ore,  particularly  the  red 
hematite,  is  mined  more  largely  from  shallow  excavations  in  the 
nature  of  open  quarries  than  by  mining  methods  properly  so  called. 
It  is  therefore  regrettable  that  there  should  be  no  conclusive  vital 
statistics  of  iron  miners  for  this  country,  although  a  sulRciently 
extensive  experience  has  been  had  in  the  principal  mining  districts 
which,  if  subjected  to  qualified  analysis,  should  prove  useful  for  the 
purpose.  The  Port  Henry  iron  mines  in  the  State  of  New  York, 
for  illustration,  have  been  in  operation  since  1849,  but  thus  far  no 

iSee  New  York  State  Museum  Bulletin  119  (Education  Department  Bulletin  4'>q  77 
Sid'H.^'e^lS.^""^^'  ^''^'"^  ^'''—^  Ma^ttifiroS-tv 
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qualified  medical  inquiry  has  been  made  with  regard  to  the  relation 
of  iron  naming  m  this  country  to  health  and  longevity.  There  are 
however,  no  reasons  for  believing  that  the  metallic  content  of  iron 
ore  has  an  important  bearing  upon  the  health  aspects  of  the  industry 
since  the  relative  frequency  of  fibroid  phthisis  and  true  pulmonary 
tuberculosis  are  more  directly  determined  by  the  nature  of  the  ore 
mined,  which  of  course  is  chiefly  composed  of  mineral  matter  and 
from  which  the  metallic  substances  are  extracted  by  subsequent 
processes  of  smelting  and  refining. 

Subject  to  the  foregoing  considerations  it  has  not  seemed  advisable 
to  omit  from  this  discussion  the  vital  statistics  of  ironstone  miners 
for  England  and  Wales,  which,  however,  do  not  require  an  extended 
analysis.  Table  132  shows  the  mortality  of  ironstone  miners  in  Eng- 
land and  Wales  (occupied  only)  for  the  three  years,  1900  to  1902 
by  divisional  periods  of  life,  and  Table  133  shows  the  mortality  from' 
other  respiratory  diseases,  but  without  reference  to  age. 

Table  132.-PR0P0RTI0NATE  MORTALITY  OP  IRONSTONE  MINERS  (OCCUPIED  ONLV^ 
FROM  PULMONARY  TUBERCULOSIS,  ENGLAND  AND  WALES,  1900  TO  1902  BY  Arp 
GROUPS.  ' 

[Source:  Part  II,  Supplement  to  the  Sixty-Fifth  Annual  Report  of  the  Registrar  General 
of  Births,  Deaths,  and  Marriages  in  England  and  Wales.]  ^^enerai 


Ago  at  death. 

Deaths 
from  all 
causes. 

Deaths  from  pulmonary 
tuhorculosis. 

Number. 
« 

Per  Pent 
of  deaths 
from  all 
causes. 

1,5  to  24  years.  

36 
70 
69 
105 
135 
148 

8 
16 
15 
17 
18 

3 

22.2 
22.9 
21.7 
IB.  2 
13.3 
2.0 

25  to  34  years  

55  to  fi4  years  

563 

77 

13.7 

TABLE  133.— PROPORTIONATE  MORTALITY  OF  IRONSTONE  MINERS  FROM  NONTU 
BERCULOUS  RESPIRATORY  DISEASES,  ENGLAND  AND  WALES,  1900  TO  1902. 

[Source:  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar  General 
of  Births,  Deaths,  and  Marriages  in  England  and  Wales.] 


Deaths  from  nontubor- 

culous  respiratory  dis- 

eases. 

Cause  of  death. 

Per  cent  of 

Number. 

deaths  from 

all  causes. 

36 
43 
20 

6.4 
7.8 
3.6 

99 
81 

17.8 
.  14.4 

MINES,  QUARRIES,  ORE  REDUCTION,  AND  SMELTING.  373 


According  to  Table  132,  the  proportionate  mortality  from  pulmo- 
nary tuberculosis  is  relatively  low  among  ironstone  miners — 13.7 
per  cent  for  all  ages  and  22.9  per  cent  for  ages  25  to  34.  The  nnmber 
of  deaths  under  observation  is,  however,  rather  small  for  safe  con- 
clusions. As  shown  in  Table  133,  the  mortality  from  nontubercnlous 
respiratory  diseases  is  17.6  per  cent,  the  proportion  of  deaths  frojn 
bronchitis  being  6.4  per  cent,  from  pneumonia  7.6  per  cent,  and  from 
other  respiratory  diseases  3.6  per  cent.  These  proportions  would  be 
slightly  modified  by  the  inclusion  of  the  retired,  but  it  would 
serve  no  useful  purpose  to  enlarge  upon  this  aspect  of  the  problem 
under  consideration,  since  most  of  the  comparative  statistics  in  the 
present  discussion  have  reference  only  to  the  occupied,  or,  in  other 
words,  the  mortality  considered  represents  the  occupations  at  death, 
and,  broadly  speaking,  as  a  rule,  excludes  the  mortality  of  men  pre- 
viously occupied  in  given  occupations,  or  subsequently  occupied  in 
less  harmful  occupations,  or  retired  on  account  of  invalidity  or 
old  age. 

The  relatively  high  mortality  from  nontubercnlous  respiratory 
diseases  suggests  the  inclusion  of  Table  134,  showing  the  mortality 
of  ironstone  miners  from  bronchitis,  pneumonia,  and  other  respira- 
tory diseases  in  detail  by  divisional  periods  of  life. 

Table  134.— PROPORTIONATE  MORTALITY  OF  IRONSTONE  MINERS  (OCCUPIED  ONLY) 
FROM  NONTUBERCULOUS  RESPIRATORY  DISEASES,  ENGLAND  AND  WALES,  1900 
TO  1902,  BY  AGE  GROUPS. 


[Source:  Part  II,  Supplemont  to  tho  Sixty-fifth  Annual  Report  of  the  Registrar  General 
of  Births,  Deaths,  and  Marriages  in  England  and  Wales.] 


Age  at  deatli. 

Deaths 
from  all 
causes. 

Deaths  caused  hy  nontuberculous  respiratory 
diseases. 

Bronchitis. 

Pneumonia. 

Other. 

Total. 

Num- 
ber. 

Per 
cent. 

Num- 
ber. 

Per 
cent. 

Num- 
ber. 

Per 
cent. 

Num- 
ber. 

Per 
cent. 

15  to  24  years  

36 
70 
69 
105 
135 
148 

2 
5 
5 
17 
9 
5 

5.6 
7.1 
7.2 
16.2 
6.7 
3.4 

2 
9 
10 
31 
24 
23 

5.6 
12.9 
14.5 
29.5 
17.8 
1.5.5 

25  to  34  years  

55  to  64  years  

Total,  15  years  and  over  

1 

9 
12 
14 

1.4 
8.6 
8.9 
9.5 

4 
4 
5 
3 
4 

5.7 
5.8 
4.8 
2.2 
2.7 

503 

36 

6.4 

43 

7.6 

'  20 

3.6 

99 

17.6 

The  foregoing  statistics  are  of  special  interest  in  comparison  with 
the  corresponding  data  for  English  coal  miners,  which  are  distinctly 
more  favorable  for  pulmonary  tuberculosis,  but  less  favorable  for 
nontuberculous  respiratory  diseases,  particularly  bronchitis.  As 
brought  out  by  the  discussion  of  the  mortality  of  coal  miners,  the 
proportion  of  deaths  from  bronchitis  among  them  in  the  Eno-Ush 
experience  was  9.5  per  cent  against  6.4  per  cent  for  ironstone  miners 
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How  far  these  observations  and .  conclusions  apply  to  the  under- 
ground mining  of  the  United  States  can  not  be  determined  at  the 
present  time.  No  insurance  data  are  available,  chiefly  because  of 
the  fact  that  the  operations  of  the  industrial  insurance  companies  in 
the  principal  iron-mining  districts  are  of  rather  limited  extent 
There  are  also  reasons  for  believing  that  many  iron  miners  return 
tliemselves  merely  as  "  miners "  in  the  statement  relating  to  their 
occupation  and  that  they  are  subsequently  classified  under  the  minin-- 
industry  in  general.  ° 

A  small  group  of  iron  mines  of  rather  limited  production  has  been 
in  operation  for  many  years  in  New  Jersey,  and  the  results  of  an 
investigation  by  the  New  Jersey  Bureau  of  Labor  in  1890  with  ref- 
erence to  trade  life  and  occupational  disability  may  briefly  be  re- 
ferred to.    The  investigation  included  1,269  miners  of  all  ages,  of 
whom  43.1  per  cent  had  entered  the  employment  at  ages  under  16 
j  ears.    Of  the  1,269  only  39,  or  3  per  cent,  "had  attained  to  the  age 
of  61  and  over,  and  79,  or  6.2  per  cent,  were  of  the  age  period  51  to  60. 
Ihe  proportion  of  foreign  born  was  60.4  per  cent,  but  it  is  practi- 
cally certain  that  at  the  present  time  this  proportion  is  larger. 
The  average  number  of  years  at  work  was  16.0,  varying,  of  course, 
according  to  the  ages  attained.    At  ages  61  and  over  the  average 
previous  duration  of  mine  employment  was  42.8  years.    But  con- 
clusions based  upon  such  data  require  for  practical  purposes  to 
be  utilized  with  extreme  caution,  in  that  a  number  of  factors  enter 
into  the  calculation  which  can  not  be  adequately  explained  with  the 
required  brevity.    It  is  much  the  same  problem  in  trade  life  as  in 
l]fe  generally,  that  the  average  age  at  death  is  not  the  mathematical 
equivalent  of  the  average  age  of  the  living,  on  the  one  hand,  nor  of 
the  expectation  of  life  on  the  other.   The  efi'ects  of  the  employment 
on  health  are  indicated  by  the  proportion  of  those  beginning  to  de- 
cline in  physical  strength,  which  for  the  present  purpose  may  be 
considered  the  equivalent  of  physical  good  health.   The  proportion 
at  ages  under  26  beginning  to  decline  was  1.1  per  cent,  increasing 
with  age,  as  follows:  At  ages  26  to  30  the  proportion  beginning  to 
decline  was  1.5  per  cent;  at  ages  31  to  40  it  was  2.3  per  cent;  at  ages 
45  to  50  it  was  3.4  per  cent;  at  ages  51  to  60  it  was  48.1  per  cent; 
and  at  ages  61  and  over  it  was  74.4  per  cent.   At  the  younger  ages, 
that  is,  under  60,  the  numbers  beginning  to  decline  were  relatively 
so  small,  as  not  to  justify  any  very  definite  conclusions,  but  the  "data 
apparently  sustain  the  point  of  view  that  no  materially  health- 
injurious  results  were  experienced  below  the  ages  of  51.   Above  this 
age,  of  course,  other  factors  and  conditions  Avould  materially  aft'ect 
general  health  and  physical  strength,  so  that  the  proportion  begin- 
ning to  decline  is  not  in  its  entirety  chargeable  against  the  indus- 
try of  the  entire  number  considered,  1,269,  the  number  begimiing  to 
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decline  being  90,  or  7.1  per  cent.  The  average  duration  of  work 
l>revious  to  decline  was  21.8  years.  The  New  Jersey  investigation 
with  reference  to  the  average  duration  of  trade  life  and  the  ascer- 
tnined  period  of  physical  decline  strongly  suggests  the  practical  pos- 
sibilit}^  of  further  research  in  this  much  neglected  direction.  The 
diita  indicate  in  a  general  way  that  iron  mining  in  the  State  of  New 
Jersey  was  not  seriously  injurious  to  health  or  the  obvious  cause  of 
an  early  impairment  in  physical  strength  and  ability  to  work. 

The  health  conditions  of  American  iron  miners  were  investigated 
by  the  United  States  Immigration  Commission,  and  reported  upon 
in  a  general  survey  of  the  iron-ore  mining  industry,  chiefly  with 
reference  to  the  States  of  Minnesota,  Michigan,  and  Alabama.  The 
working  conditions  were  inquired  into  Avith  reference  to  mining 
methods  and  class  of  labor  employed  in  the  several  systems  of  min- 
ing on  the  Mesabi  Range,  the  hours  worked  per  day,  the  regularity 
of  employment,  wage  payment,  mining  accidents,  hospital  and  medi- 
cal service,  company  accident  insurance,  etc.  The  ores  on  the  Ver^ 
million  Range,  which  are  all  of  the  hematite  class,  are  in  all  in- 
stances very  hard,  and  "underground  mining  is  necessary  to  remove 
the  ore,  which  lies  often  at  a  great  depth  below  the  surface,  some  of 
the  shafts  having  been  pushed  over  a  thousand  feet  underground." 
Tavo  systems  of  underground  mining  are  employed,  known  techni- 
cally as  the  "  overhand  stoping  "  and  the  "  caving  "  methods,  which 
can  not  be  conveniently  explained  with  the  required  brevity.  The 
differences  in  underground  mining  methods  are  of  more  direct  impor- 
tance, however,  with  reference  to  accident  liability  than  to  health  and 
mortality.  It  is  pointed  out  in  the  report  referred  to  that  "  the  ore  is 
so  hard  at  places  that  percussion  drilling  has  been  displaced  by  the 
introduction  of  diamond  drills  for  use  in  making  blast  borings."  In 
marked  contrast  to  the  conditions  on  the  Vermillion  Range  the  open- 
pit  method  of  mining  prevails  extensively  on  the  Mesabi  Range. 
The  open-pit  system,  or  mining  by  steam  shovels  in  open-surface  cuts, 
consists,  as  explained  in  the  report,  "in  removing  the  glacial  drift 
or  '  overburden '  which  coA-ers  the  ore  beds,  varying  from  a  few  feet 
to  about  80  feet  in  thickness,  by  the  use  of  steam  shovels  and  then 
securing  the  iron  ore  by  the  same  methods."  Quoting  from  a  special 
monograph  on  the  Mesabi  Range  by  the  United  States  Geological 
Survey,  it  is  said  further,  with  reference  to  mining  methods,  that  

men  the  surface  of  the  ore  or  a  part  of  it  is  stripped,  standard- 
gauge  railroad  tracks  are  built  out  on  the  ore  deposit  and  steam 
shovels  make  a  cut  through  the  ore.  In  this  first  cut  the  ore  is 
either  thrown  to  one  side  or  is  loaded  on  cars  brought  on  a  paralleled 
track.  After  the  first  cut  the  shovel  is  set  over  ao-ainst  the  bank 
and  another  slice  IS  taken  off  and  loaded  onto  the  cars  nm  into  the  cut 
already  made.    Wlien  by  a  series  of  slices  or  cuts  the  bank  or  bench 


376     MORTALITY  FROM  RESPIRATORY  DISEASES  IN  DUSTY  TRADES. 

or  level  is  carried  back  far  enough,  work  is  begun  as  before  on  a  lower 
level,  and  m  time  this  is  followed  by  cuts  on  third  and  fourth  levels 
carving  the  deposit  into  a  series  of  banks  or  terraces  at  several  levels' 
against  any  or  all  of  which  steam  shovels  may  work,  crivin^r  access 
to  a  great  variety  of  ores  and  making  possible  a  large'' output  in  a 
short  time.  o  i 

These  extracts  are  sufficient  for  the  purpose  of  emphasizing  the 
practical  difficulties  of  averaging  iron-mining  conditions  so  as  to 
make  general  vital  statistics  concerning  iron  miners  useful  for  scien- 
tific purposes.  It  is  self-evident  that  conclusions  based  upon  iron 
miners,  so  called,  working  largely  above  ground  and  employed 
chiefly  in  open-cut  blasting  operations  or  the  management  of  steam 
shovels,  etc.,  can  not  be  made  to  apply  to  miners  working  continu- 
ously underground  with  an  exposure  of  dust  and  other  conditions 
quite  similar  to  underground  mining  methods  in  the  extraction  of 
gold,  silver,  copper,  lead,  and  other  ores.  The  so-called  "  milling " 
].n-ocess  as  practiced  on  the  Mesabi  Range  may  here  be  referred  to, 
the  same  being  explained  in  the  report  of  the  Immigrjition  Commis- 
sion to  consist  "  in  the  sinking  of  a  shaft  on  the  edge  of  the  ore  body 
from  which  a  tunnel  is  run  in  under  the  ore  and  connected  with  a 
vertical,  funnel-shaped  hole  from  under  the  surface,  through  which 
the  ore  is  '  milled '  down  into  the  tramcars  placed  under  the  opening 
under  the  tunnel.  After  being  loaded  at  the  bottom  of  the  funnel- 
shaped  hole,  the  cars  are  run  out  to  the  bottom  of  the  shaft,  where 
the  ore  is  dumped  into  skids  or  elevators  and  raised  to  the  surface 
and  unloaded  into  the  tipple,  where  it  is  loaded  into  the  cars 
ready  for  shipment."  It  is  properly  pointed  out  that  the  so-called 
"  milling  "  process  employs  some  of  the  features  of  both  the  oj)en-pit 
and  underground  methods  of  mining.  For  these  and  many  other 
reasons  it  is  self-evident  that  general  statistics  concerning  iron 
mining  are  quite  likely  to  be  inconclusive  and  possibly  seriously 
misleading. 

Aside  from  the  foregoing  the  problem  is  seriously  complicated 
by  the  extensive  employment  of  foreign  labor  in  the  iron-mining 
industries  of  the  Lake  Superior  districts  and  of  Negro  labor  in  iron 
mining  in  Alabama.  Within  recent  years,  according  to  the  report 
of  the  Immigration  Commission,  a  considerable  displacement  has 
occurred  in  the  quality  of  labor  employed  in  iron  mining,  the  dis- 
placement being  referred  to  as  "progressive,"  in  that  one  race  or 
group  of  races  has  entered  the  region  and  taken  up  the  work 
offered  in  the  lower  occupations,  the  race  or  i-aces  .already  holding 
such  positions  having  moved  up  in  the  scale  of  occupation  leaving 
the  field  to  the  newcomers.  This  statement  is  quite  suggestive  in 
that  it  indicates  a  comparatively  short  average  trade  life  or  trade 
exposure,  quite  at  variance  with  the  relatively  long  average  ascer- 
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tained  for  the  iron  mines  of  New  Jersey.  It  is  said  in  the  report 
of  the  Immigration  Commission  that — 

The  Scandinavians  and  the  other  northern  European  races  have 
given  way  to  the  Finns  and  Slovenians,  and  in  the  open-pit  mines 
the  Finns  and  Slovenians  have  given,  way  to  the  south  Italian, 
Montenegrins,  Croatins,  and  other  southern  European  races.  In  the 
underground  mines  the  common  labor  and  mining  is  chiefly  done 
bv  Finns  and  Slovenians  because  the  races  from  the  southern  coun- 
tries can  not  stand  the  heavy  physical  work  required  in  this  kind 
of  mining.  Here,  too,  is  found  the  same  upward  movement,  for  for- 
merly the  English  (Cornishmen)  and  Scandinavians  were  in  the 
lower  occupattons  in  the  underground  properties.  At  present  the 
south  Italians,  Serbians,  Montenegrins,  and  Croatians  are  performing 
the  most  menial  w'ork  and  are  the  races  who  are  now  at  the  foot  of 
the  scale  of  occupations.  It  is  a  matter  of  conjecture  on  the  ranges 
as  to  who  will  push  these  races  up  or  whether  they  will  remain  the 
common  laborers  of  the  region. 

Inquiry  Avas  made  into  the  prevalence  of  diseases  on  the  ranges, 
but  more  with  reference  to  outside  sanitary  conditions  than  to  occu- 
j)ational  exposure.  The  most  common  diseases  on  the  ranges,  how- 
ever, were  ascertained  to  be  pulmonary  tuberculosis  and  typhoid 
fever,  and  to  a  lesser  extent  smallpox  and  venereal  diseases.  With 
regard  to  pulmonary  tuberculosis  it  is  said  that  the  disease  is  most 
prevalent  among  the  Finns  and  the  Swedes,  and  is  chiefly  imported. 
There  is  no  reference  to  a  possible  connection  between  disease  occur- 
rence and  occupational  conditions,  above  or  below  ground,  but  there 
is  no  evidence  that  this  aspect  of  the  iron-mining  industry  was  made 
the  subject  of  a  special  investigation. 

COAL  MINING. 

The  coal-mining  industry  of  the  United  States  during  191  i  gave 
employment  to  about  763,000  persons,  chiefly  in  the  States  of  Penn- 
sylvania, West  Virginia,  Ohio,  and  Illinois.  The  fatality  rate  in  Amer- 
ican coal  mining  is  relatively  high,  or  3.22  per  1,000  employed  for  the 
year  1914,  which,  however,  was  below  the  average  for  the  preceding 
decade.  Largely  in  consequence  of  the  persistent  efforts  of  the 
United  States  Bureau  of  Mines,  in  cooperation  with  State  mine  in- 
speotors,  mine  owners,  and  mine  employees,  a  gradual  improvement 
has  been  brought  about  in  the  conditions  affecting  both  the  calamity 
hazard  and  the  individual  liability  of  miners  to  fatal  accidents  and 
serious  injuries.  Thus  far,  however,  no  extended  consideration  has 
been  given  to  the  sanitary  aspects  of  the  industry,  with  reference 
both  to  conditions  underground  and  on  the  surface,  including  the 
Jiygiene  of  mining  towns,  which  is  often  decidedly  unsatisfactory. 
The  fatality  rates  vary  widely  in  the  different  mining  fields,  largely 
in  con.sequence  of  variations  in  underground  conditions,  which  also 
though  probably  to  a  lesser  degree,  affect  the  health  of  employees.' 
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Whether  one  form  of  coal  dust  is  distinctly  more  injurious  to  health 
than  another  has  not  beeh  accurately  determined.  The  dust  itself 
IS  frequently  pure  carbon,  but  there  are  many  important  exceptions 
where  the  dust  is  considerably  intermixed  with  other  mineral  and 
even  metallic  impurities. 

In  coal  mining  a  relatively  large  proportion  of  the  employees  are 
not  engaged  m  mmmg  operations  proper,  the  term  "miner"  beint^ 
generally  limited,  in  accordance  with  State  certificates,  to  men  who 
dnll  holes  and  blow  down  the  coal  by  explosives,  and  to  the  mine 
laborers  who  assist  the  miners  in  drilling  the  holes  and  loading  the 
loose  coal  into  mine  cars.    As  stated  in  an  article  in  the  Coal  Age 
(1915),  of  96,991  men  returned  as  employed  in  connection  with  the 
anthracite  coal  industry  of  Pennsylvania.  44,346  were  returned  as 
miners,  and  33,973  as  mine  laborers.    It  has  also  been  stated  that 
there  are  nearly  100  different  positions  or  specified  employments  in 
the  coal-mining  industry,  with  an  exceedingly  confusing  terminology, 
including  many  occupations,  such  as  carpenters,  machinists,  electri- 
cians, etc.,  which  are  identical  with  employments  carried  on  above 
ground  and  without  reference  to  the. mining  industry.    Most  of  the 
coal,  of  course,  is  mined  in  the  proper  sense  of  the  term,  underground, 
but  witliin  recent  years  some  coal  stripping  operations  have  been  de- 
veloped, which  give  employment  to  an  increasing  proportion  of  men. 
Primitive  m.ethods  of  mining  by  pick  and  shovel  have  largely  been  re- 
placed by  coal-cutting  machinery,  which  has  apparently  resulted  in 
an  increase  in  the  dust  contamination  of  the  atmosphere.    The  prob- 
lem is  further  complicated  by  the  exceptionally  large  proportion  of 
foreign-born  laborers  usually  without  previous  mining  experience 
and  frequently  of  'an  intellectual  status  materially  below  the  average 
American  standard.    Conformity  on  the  part  of  this  class  of  labor  to 
exacting  sanitary  requirements  is  naturally  enforced  with  difiiculty 
even  in  the  best-managed  mines.    On  account  of  the  extensive  use  of 
coal-cutting  machinery  the  technical  requirements  for  underground 
work  are  apparently  less  at  the  present  time  than  in  former  years,  so 
that  the  term  "  miner,"  with  special  reference  to  coal,  has  lost  much  of 
its  former  restricted  significance.    The  far-reaching  improvements  in 
labor  conditions,  however,  the  shorter  hours,  the  higher  wages,  the 
better  conditions  of  housing,  etc.,  have  gone  far  toward  causing  an' im- 
provement in  general  health  and  a  reduction  in  the  general  mortality, 
although  underground  conditions  have  remained  practically  about 
the  same.   The  increasing  dust  hazard  as  a  cause  of  disastrous  dust 
explosions  has  been  recognized  by  conservative  mine  managers,  and 
many  effective  improvements  have  resulted  in  consequence  of  atten- 
tion to  economic  considerations  without  specific  reference  to  sanitary 
necessities.  Physical  selection  has  unquestionably  operated  distinctly 
in  favor  of  a  low  death  rate  since  for  self-evident  reasons  the  physi- 
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cally  impaired  or  otherwise  weak  or  infirm  could  not  be  employed  at 
arduous  labor  underground.^  According  to  Dr.  F.  J.  Butler,  of 
Wilkes-Barre,  who  testified  before  the  Anthracite  Coal  Commission 
of  1902,  he  had  in  many  cases  found  on  post-mortem  that  lungs  af- 
fected by  miners'  asthma  were  so  heavily  charged  with  dust  particles 
that  they  sank  when  immersed  in  water,  while  the  healthy  lungs,  by 
way  of  contrast,  he  took  occasion  to  point  out,  would  float  without 
difficulty.  Dr.  John  O'Malley,  of  Scranton ;  Dr.  F.  P.  Lenahan,  of 
WiU^es-Barre ;  and  Dr.  R.  H.  Gibbons,  of  Scranton,  presented  evi- 
dence on  the  basis  of  extended  experience  in  mining  communities,  to 
the  effect  that  special  diseases  prevailing  among  coal  miners  were 
miners'  asthma,  catarrh,  consumption,  rheumatism,  and  anemia. 
Miners'  asthma  was  attributed  in  part  to  the  inhalation  of  powder 
smoke,  coal  dust,  and  vitiated  air.  According  to  Dr.  O'Malley,  the 
mucous  membrane  of  the  lungs  becomes  saturated  with  coal  dust  and 
acts  as  an  irritant,  causing  muscular  contraction  of  the  lungs.  On 
post-mortem  the  lungs  were  found  to  be  as  black  as  anthracite  coal. 
Eheumatism  was  common  and  the  pneumonia  observed  to  exist  in 
many  cases  was  evidently  a  factor  in  diminishing  disease  resistance 
generally. 

In  a  brief  discussion  of  foreign  vital  statistics  in  the  Journal  of 
the  American  Medical  Association  for  December  6,  1902,  in  com- 
menting upon  the  very  limited  American  data,  it  is  pointed  out  that 
in  a  general  way  "  the  statistics  are  distinctly  favorable  to  the 
miners."  The  editorial  includes  a  quotation  from  Newsholme's  Vital 

1  It  may  seriously  be  questioned  whether  the  general  assumption  that  coal  miners  are 
a  physically  selected  class  is  strictly  in  conformity  to  the  facts.  There  has  been  no  ex- 
tended scientific  inquiry  Into  the  subject,  and,  as  far  as  known,  the  only  available  data 
are  those  derived  from  the  ordinary  mortality  e.xperience  of  The  Prudential  Insurance  Co. 
Whether  even  these  data  are  entirely  conclusive  may  be  questioned,  In  view  of  the  fact 
that  they  relate  only  to  coal  miners  who  have  died,  and  not  to  the  living  population.  The 
data,  however,  would  seem  to  be  strictly  comparable  with  the  corresponding  information 
for  printers,  presented  elsewhere  in  this  discussion.  The  data  in  detail  are  given  in  the 
table  below,  and  are  indicative  of  the  physical  inferiority  of  insured  coal  miners  at  aees 
35  to  64,  inclusive,  in  the  manner  that  the  height  or  weight,  and  the  relative  weight, 
of  this  class  is,  without  exception,  below  the  average  for  all  males  ; 


Coal  Miners — Males. 
[Prudential  Ordinary  Experience,  1886  to  1915.] 


Age  at  entry. 

Number. 

Average 
height 
(inches). 

All 
males. 

Average 
weight 
(pounds). 

All 
males. 

Relative 
weight 
(pounds 
per  inch). 

All 
males. 

25  to  34  years  

35  to  44  years  

45  to  54  years  

55  to  61  years  

Total  

97 
201 
240 
205 

31 
1 

67.8 
68.4 
67.5 
07.8 
67.0 
07.0 

68.1 
68.3 
68.1 
67.9 
67.8 
67.9 

140.7 
157.6 
155.1 
157.1 
151.4 
165.0 

144.7 
154.5 
160.2 
162.8 
162.7 
161.8 

2.16 
2.30 
2.30 
2.32 
2.20 
2.46 

2.12 
2.20 
2.35 
2.40 
2.40 
2.38 

775 

67.8 

68.1 

155.1 

150.0 

2.29 

2.30 

880 


MORTALITY  FROM  RESPIRATORY  DISEASES  IN  DUSTY  TRADES. 


Statistics  to  the  effect  that'  coal  miners  in  Derby  and  Nottingham- 
shire stand  high  in  the  list  as  to  expectation  of  life,  being  only  sur- 
passed by  farmers,  agricultural  laborers,  teachers,  etc.,  but  in  Lanca- 
shire their  status  is  quite  different,  and  that  the  variations  in  the 
death  rate  arc  in  all  probability  .due  to  other  causes  than  the  employ- 
ment.   Attention  is  directed  to  the  fact  that  one  of  the  principal 
diseases  among  coal  miners  in  the  United  Kingdom  is  bronchitis 
while  the  corresponding  frequency  of  phthisis  is  relatively  slight' 
In  conclusion  it  is  said  that,  taking  it  altogether,  the  facts  collected 
from  all  sources  seem  to  indicate,  what  could  hardly  have  been 
expected,  that  the  occupation  of  coal  mining  was  neither  relatively 
nor  absolutely  unhealthy,  as  compared  with  other  means  of  gaining 
a  livelihood.   It  has  its  inconveniences  and  hardships,  and  is  exposed 
to  special  dangers  from  accidents,  but  these  can  be  minimized  by 
proper  care,  appliances,  and  legal  regulations.   The  special  diseases 
to  which  miners  are  liable  seem  to  be  largely  preventable,  and  greater 
care  in  changing-  from  the  equable  atmosphere  of  the  mine  to  the 
extremes  of  heat  and  cold  outside  would  probably  reduce  the  pro- 
portion of  respiratory  affections,  such  as  asthma,  etc.,  that  are  now 
claimed  to  be  incident  to  the  occupation.    The  official  statistics  of 
miners  as  a  class  include  so  large  a  number  of  different  occupations 
that,  as  elsewhere  shown  with  reference  to  community  mortality  data, 
the  special  facts  of  a  particular  group  of  exceptionally  unhealthy 
employments  may  be  obscured.^ 

Of  the  total  number  of  men  employed  in  American  coal  mines, 
83.8  per  cent  work  underground;  of  this  proportion  the  actual 
raimber  of  men  employed  at  the  breast  of  the  mine,  where  the  dust 
hazard  is  serious,  is  about  73  per  cent.  Mining  conditions,  as  said 
before,  are  subject  to  an  unusual  degree  of  variation,  as  to  whether, 
for  illustration,  the  mining  is  by  hand  or  by  machinery;  as  to 
whether  the  dust  is  anthracite  or  bituminous ;  as  to  the  character  of 
the  underlying  and  overlying  strata,  etc.  That  pulmonary"  tuber- 
culosis is  relatively  less  common  among  coal  miners  than  among 
metal  miners  admits  of  no  question  of  doubt.  The  important  dif- 
ferences are  chiefly  attributable  to  the  mechanical  and  chemical  prop- 
erties of  the  dust  inhaled.  It  has  frequently  been  maintained  that 
the  dust  in  coal  mines  has  germicidal  properties  antagonistic  to  the 
development  of  pulmonary  tuberculosis,  but  the  evidence  at  pres- 
ent available  is  not  conclusive.  In  a  letter  to  th(i  Journal  of  the 
American  Medical  Association,  December  16,  1905,  Dr.  M.  C.  Carr, 
of  Duquoin,  111.,  states  that,  on  the  basis  of  an  experience  of  25 
years  in  one  of  the  largest  coal-mining  towns  in  southern  Illinois, 

'For  a  dcscrlptU-e  xei^t^lt^.  Qf  the  principal  einploynicnts  in  coal  mines  see  discussion  of 
"  Fatal  Accidents  iu  CotiX  Wlninjr/'  l)y  F.  L.  Hoffman,  Bulletin  JJo.  00,  U.  S.  Bureau  of 
Labor,  Washington,  19^0. 
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in  his  opinion  "bituminous  coal  miners  while  actively  engaged  in 
their  occupation  are  practically  immune  from  tubercular  infection.  ^ 
For  the  purpose  of  ascertaining  the  consensus  of  qualihed  medical 
opinion  on  the  subject,  he  sent  out  a  letter  to  some  600  practicm/r 
physicians  in  the  coal-mining  towns  of  Illinois,  Indiana,  Ohio, 
Pennsylvania,  and  West  Virginia,  and  out  of  some  200  replies  re- 
ceived about  75  sustained  the  point  of  view  that  "  during  active  ser- 
vice in  his  occupation  the  bituminous  coal  miner  is  immune  (to  tuber- 
culosis), wholly  or  in  part."  The  conclusion  is  obviously  a  very 
broad  generalization,  and  merely  referred  to  here  as  an  indication 
of  the  superficial  nature  of  most  of  the  inquiries  which  have  thus 
far  been  made  with  reference  to  an  exceedingly  important  question 
in  occupational  hygiene.  It  is  self-evident  that  as  a  general  prin- 
ciple men  would  not  be  found  to  suffer  from  pulmonary  tuberculosis 
while  actively  employed,  for,  as  elsewhere  shown  in  the  case  of  a  life 
insurance  agent  with  eight  years'  experience,  the  disease  had  been 
contracted  during  prolonged  previous  experience  in  mining  in  Eng- 
land and  the  Transvaal.  (See  p.  345.)  If  the  previous  mining  ex- 
perience had  been  ignored,  the  conclusion  apparently  would  have 
been  sustained  by  the  evidence  that  the  disease  had  been  contracted  in 
the  pursuit  of  one  of  the  most  healthy  outdoor  employments. 

According  to  the  general  vital  statistics  for  England  and  Wales 
the  mortality  from  pulmonary  tuberculosis  in  that  country  is  dis- 
tinctly less  than  in  the  United  States,  while  the  mortality  from 
bronchitis  in  its  various  forms  is  seriously  excessive.^  These  facts 
must  be  taken  into  account  in  interpreting  such  terms  as  miners' 
asthma  and  miners'  bronchitis,  which  is  frequently  quite  indistin- 
guishable from  ordinary  bronchitis,  although  usually  recognized 
without  difficulty  in  the  more  advanced  stages  of  the  disease.  Ogle, 
in  an  address  before  the  Seventh  International  Congress  of  Hygiene 
(Vol.  X,  p.  22),  placed  on  record  his  conclusions,  resting  upon  per- 
haps the  largest  available  amount  of  statistical  evidence,  that — ■ 

Now  that  coal  dust  should  be  less  injurious  to  the  lungs  than  the 
dust  of  stone  or  metal  is  readily  intelligible  for,  as  Hirt  has  pointed 
out,  the  particles  of  coal  when  examined  under  tlie  microscope  are 
found  to  be,  comparatively  speaking,  rounded  off  and  free  from 

'  A  large  amount  of  extremely  valuable  Information  on  the  technical  aspects  of  coal 
mining  in  the  State  of  •Illinois  has  been  made  available  through  the  coal-raining  in- 
vestigations of  the  State  Geological  Survey  under  a  cooperative  agreement  between  the 
.Kngineering  Experiment  Station  of  the  University  of  Illinois  and  the  United  States  Bureau 
of  Mines.  These  Investigations  Include,  for  illustration,  a  chemical  study  of  Illinois 
coal  (1916),  a  descriptive  account  of  coal-mining  practice  In  every  mining  district  of 
the  State,  a  general  account  of  coal  mining,  and  the  different  coal  seams,  etc. 

^The  essential  facts  of  the  comparative  mortality  from  tuberculosis  and  nontuberculous 
respiratory  diseases  are  concisely  set  forth  in  a  series  of  charts  presented  by  The  Pru- 
dential Insurance  Company  of  America  to  the  Royal  Sanitary  Institute  of  Great  Britain 
and  to  the  Henry  Phipps  Institute  of  Philadelplila.  Miniature  reproductions  of  these 
charts  are  available  on  application  to  the  company. 
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S-fm-v  °  Th^f  ^  'V'^     characterize  the  flint  dust  in  a  china 

tactoiy.  This  however,  clearly  would  only  explain  why  coal  miners 
are  less  subject  to  these  diseases  than  workers  in  metJl  and  stone 

:"i'Lr  fh^i'^  ir  f  f  k'^^  '''^'^'''^  taken  to- 

gether than  agricultural  laborers,  nor  why  their  mortality  fro.r. 
phthisis  alone  is  very  little  above  that  of  fisLrmen,To  have  be 
taken  as  the  standard  of  comparison,  because  of  their  healthiness 
The  figures  given  m  my  table,  supported  as  they  are  by  the  con- 
sentient evidence  of  all  those  who  have  personal  experience  of  the 
diseases  ot  miners,  leaves  no  possible  doubt  that  for  some  reason  or 
other  coal  miners  are  much  less  liable  to  phthisis  than  most  other 
workmen^  and  tnat,  even  as  regards  lung  diseases  generally,  their 
liability  is  by  no  means  so  gi^eat  as  is  usually  suppo^d. 

Louis,  in  a  more  recent  contribution  to  Oliver's  Dangerous  Trades, 
has  advanced  sunilar  conclusions,  observing  that  "It  may  first  of  all 
be  stated  that  mining  is  a  distinctly  healthy  occupation."  He  re- 
marks further  that — 

There  are  no  doubt  several  circumstances  that  contribute  to  the  o-en- 
eral  healthiness  of  the  miner's  occupation;  in  the  first  place,  minincr 
is  hard  work,  and  men  whose  constitutions  are  not  tolerably  sound 
and  whose  physiques  are  not  fully  up  to  the  average,  will  either  select 
some  less  arduous  occupation  at  the  outset,  or  will  find  themselves, 
if  they  began  life  as  miners,  unable  to  continue  at  the  work.  On 
the  other  hand,  the  work,  though  arduous,  requires  steady,  though 
only  moderate  exertion,  and  does  not  expose  the  worker  to  the  ab- 
normally violent  strains,  exerted  through  brief  periods,  that  charac- 
terize some  other  occupations.  Again,  the  hygienic  conditions  are, 
as  far  as  the  coal  mine  at  least  is  concerned,  far  more  favorable  than 
m  most  other  occupations.  The  miner  works  in  a  good  atmosphere, 
ample  ventilation  being  a  prime  necessity  for  insuring  the  safety  of 
the  coal  miner,  in  an  equable  temperature,  free  from  the  extremes  of 
heat  and  cold,  he  is  not  exposed  to  the  inclemencies  of  the  weather, 
and  his  working  place  is  usually  dry. 

The  foregoing  observations,  according  to  Louis,  can  not,  however, 
be  made  to  apply  to  metalliferous  mines,  where  "the  conditions  of 
work  are  far  less  favorable  in  every  respect,"  and  where  the  mor- 
tality is  therefore  higher.  He  directs  special  attention  to  the  so- 
called  "kirving"  or  undercutting  of  the  coal,  as  being  particulai'ly 
unhealthy  in  that  the  miner  has  to  lie  on  his  side  on  the  floor  of  tlie 
coal  seam,  swinging  his  pick  with  a  peculiar  sideways  stroke  over  his 
head,  till  he  has  cut  out  a  narrov?  groove  some  3  feet  deep  below  the 
overhanging  mass  of  coal.  The  health-injurious  effects,  however,  are 
cbiefly  with  reference  to  the  causation  of  miners'  nystagmus.  This 
method  of  mining  is  rather  uncommon  in  the  United  States  where 
coal  cutting  by  machinery  is  now  the  general  practice.  While  in  this 
position,  Louis  states,  by  way  of  further  explanation,  "  the  coal  miner 
IS  bound  to  inhale  a  considerable  amount  of  fine  coal  dust,  which  has 
an  irritating  effect  upon  the  lungs,"  and  he  includes  a  brief  analysis 
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of  the  mortality  of  coal  miners  by  causes,  according  to  which  16.2 
ner  cent  of  the  deaths  were  fi-om  accidents,  10.7  per  cent  from 
^')hthisis,  12.4  per  cent  from  bronchitis,  and  10.9  per  cent  from  pneu- 
monia. As  a  method  of  relief  he  suggests  the  use  of  mechanical  coal 
cutters,  which,  of  course,  as  is  well  known,  are  used  almost  imivcr- 
sally  in  the  United  States.  By  way  of  contrast  Louis  directs  atten- 
tion to  the  higher  mortality  of  metal  miners,  including  the  men  em- 
ployed in  the  Cornish  tin  mines,  the  method  of  which  is  considered 
typical  of  metal-mining  methods  in  Great  Britain.  Phthisis,  he 
observes,  is  extremely  fatal  among  this  class  of  employees,  and  bron- 
chitis is  also  excessively  common.  Of  the  mortality  during  1890-1892, 
6.8  per  cent  of  the  deaths  were  caused  by  accident,  29.9  per  cent  by 
phthisis,  13.5  per  cent  by  bronchitis,  5.4  per  cent  by  pneumonia,  and 
7.1  per  cent  by  other  diseases  of  the  respii-atory  system. 

MOETALITY  OF  MINEHS  IN  THE  UNITED  KINGDOM. 

On  account  of  its  numerical  importance  in  the  United  Kingdom, 
the  official  vital  statistics  of  the  mining  industry  for  the  three  years, 
1900-1902,  are  of  exceptional  value,  although  their  application  to 
American  conditions  is  naturally  more  or  less  restricted.  Out  of  an 
aggregate  of  637,590  men  employed  in  the  mining  industry,  609,402 
were  employed  in  coal  mining,  16,765  in  ironstone  mining,  and  the 
remainder  in  the  mining  of  copper,  tin,  and  lead.  The  metalliferous 
mining  industries  are,  therefore,  of  relatively  small  importance.  The 
comparative  death  rates  of  the  different  branches  of  the  mining  in- 
dustry, compared  with  those  of  occupied  and  retired  males  repre- 
sented by  100  for  each  divisional  period  of  life  are  shown  in 
Table  135. 

Table  135  MORTALITY  OF  MINERS  COMPARED  WITH  THAT  OF  OCCUPIED  AND 

RETIRED  MALES,  GREAT  BRITAIN  AND  IRELAND,  1900  TO  1902.  BY  AGE  GROUPS. 

[Source  :  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar  General 
of  Births,  Deaths,  and  Marriages  in  England  and  Wales.] 


15  and 
under  20 
years. 


20  and 
under  25 
years. 


25  and 
under  35 
years. 


35  and 
under  45 
years. 


45  and 
under  55 
years. 


55  and 
under  65 
years. 


65  years 
and  over. 


Occupied  and  retired  males 

Miniiii;  industry  

Coal  miner  

Iron^lone  miner  

Copper  miner  

Tin  miner  

Lead  miner  


100 
130 
130 
125 
380 
61 
250 


100 

100 
100 
67 


123 
107 


100 
82 
81 
85 
232 
212 
117 


100 
75 
73 
64 
211 
250 
118 


100 
82 
81 
66 
113 
205 
94 


100 
108 
107 
82 
148 
194 
144 


lOT 
121 
121 
81 
9.! 
14S 
176 


Supplementing  these  interesting  statistics  of  the  mortality  from 
all  causes.  Table  136  exhibits  the  mortality  from  specified  causes. 
Unfortunately  the  more  important  nontuberculous  diseases  of  the 
respiratory  system  are  not  siDecifically  returned. 
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[Source:  Part  II,  Supplement  to  the  Slxtv-flff-h  a„„„oi  t> 


Occupied  and  retired 

males   

Miiiina;  industry..." 

Coal  miner  

Ironstone  miner  

Copper  miner  .  [ 

Tm  miner  "  , 

Lead  miner  .  ,  , 


All 

causes 


Influ- 
enza. 


100 
SO 
88 
74 
166 
212 
120 


100 
92 
S8 

104 


104 
121 


Alco- 
holism 

and 
disease 
of  the 
liver. 


100 
51 
51 
58 

105 
28 
58 


Can- 
cer. 


100 
78 
78 
75 
50 

101 
97 


Phthi- 
sis. 


100 
53 
48 
67 
307 
436 
173 


Dis- 
eases 
ol  tlie 
nerv- 
ous 
sys- 
tem. 


100 
83 
84 
51 
80 
84 
69 


Dis- 
eases 
of  the 
circu- 
latory 
sys- 
tem 


100 
91 
92 
64 
23 
105 
111 


Dis- 
eases 
of  the 
respi- 
ratory 
sys- 
tem. 


100 
113 
111 
79 
422 
419 
155 


Rrlght's 
disease. 


100 

63 
66 
23 


143 
54 


Acci- 
dent, 
with 
plumb- 
ism. 


100 
207 
208 
200 


92 
127 


Sui- 
cide. 


100 
58 
58 
32 


32 
32 


In  explanation  of  the  preceding  two  tables  it  is  said  in  the  official 
report  that — 

In  the  mining  industry  as  a  whole  the  death  rate  of  men  under  the 
age  of  20  years  exceeds  by  30  per  cent  the  standard  for  occupied  and 
retired  males  At  ages  20  to  25  the  mortality  is  normal,  but  from  ages 
25  to  55  It  IS  below  the  standard,  being  in  defect  by  i  o  less  t  In  25 
per  cent  at  ages  35  to  45.  After  the  age  of  55  the  mortality  of  Sers 
IS  again  m  excess.  In  the  main  working  period  of  life  the  compara- 
tive mortality  figure  is  896,  or  11  per  cent  below  the  standard,  not- 
withstanding the  excessive  mortality  from  accident,  which  is  more 
than  twice  the  normal.  Miners  appear  to  suffer  more  heavily  than 
the  average  from  diseases  of  the  respiratory  system,  but  on  the  other 
hand  the  mortality  from  phthisis  is  little  more  than  half  the  stand- 
ard, as  IS  also  that  from  alcoholism  and  liver  disease  and  from  sui- 
cide. The  mortality  from  influenza,  cancer,  diseases  of  the  nervous 
and  circulatory  systems,  and  Bright's  disease  is  likewise  below  the 
standard. 

It  may  be  stated  in  this  connection  that  during  the  later  triennial 
period  under  review  the  mortality  of  miners  declined  approximately 
20  per  cent  in  comparison  with  a  corresponding  decrease  of  16  per 
cent  in  the  mortality  of  occupied  males  generally.  The  decline 
affected  all  principal  causes  excepting  cancer.  With  special  reference 
to  coal  miners  it  is  said  that  they  constitute  nine-tenths  of  the  entire 
mining  population,  but  that  in  view  of  the  wide  variations  in  local 
mortality  rates  the  conditions  should  be  considered  in  detail  for  the 
six  principal  coal  mining  districts.^  The  local  mortality  rates  from 
both  disease  and  accident  are  shown  in  Table  137. 


1  For  observations  on  the  mortality  from  cancer  with  special  reference  to  malignant 
King  diseases,  see  "Mortality  from  Cancer  Throughout  the  World,"  by  F.  L.  Hoffman, 
Newark,  N.  J.,  1915,  p.  56  et  seq. 
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Table  137.-M0RTALITY  FIGURES  FROM  DISEASE  AND  FROM  ACCIDENT  AMONG 
COAL  MINERS,  IN  SPECIFIED  LOCALITIES  OF  GREAT  BRITAIN. 


[Source:  Part  II,  Supplement  to  the  Sixty-fifth  Annual  Report  of  the  Registrar  General 
of  Births,  Deaths,  and  Marriages  in  England  and  Wales.] 


Total 
mortality. 

Disease. 

Accident. 



All  cum  i-LililcXo* 

723 

12-! 

1  onfi—i  009                                                                        .  _  _ 

1,068 

905 

103 

Pnil  TTiinf>rQ  in  T,nTiPii*\iiiro* 

IQCMl  1009   

1,006 

875 

131 

1,236 

1,057 

179 

Pniil  miTipr*N  in  ATnn m nut, VisTiirn  niiH  Rontli  ^VnlfiS* 

l()flO-lQn2   '.   

951 

782 

169 

1,322 

1,041 

2al 

Coal  miners  in  Staffordshire: 

846 

728 

lis 

1,100 

913 

157 

Coal  miners  in  West  Riding: 

783 

684 

99 

1890-1892  

1,051 

920 

131 

Coal  miners  in  Durham  and  Northumberland: 

1900-1902  

763 

658 

105 

894 

783 

111 

Coal  miners  in  Derbyshire  and  Nottinghamshire: 

1900-1902  

675 

595 

80 

1S90-1S92  

841 

737 

104 

According  to  this  table,  there  has  been  a  decline  in  the  liability 
to  accident  in  every  coal-mining  district  and  also  a  corresponding 
decline  in  the  mortality  from  disease.  Aside  from  an  increase  in 
the  mortality  from  cancer  in  every  mining  district,  there  has  also 
been  an  increase  in  nervous  diseases  and  an  increase  in  urinary  dis- 
eases in  the  districts  of  Lancashire  and  in  the  West  Eiding  of  York- 
shire. 

These  tables  are  self-explanatory  and  require  no  further  con- 
sideration. Table  136  shows  an  apparently  low  degree  of  suscepti- 
bility to  pulmonary  tuberculosis,  while  indicating  a  high  propor- 
tionate mortality  from  nontuberculous  respiratory  diseases  combined. 
There  are  convincing  reasons  for  believing  that  a  corresponding 
analysis  of  trustworthy  American  statistics  for  carefully  selected 
coal-mining  districts  would  yield  approximately  similar  results; 
in  other  words,  the  mortality  problem  in  the  coal-mining  dis- 
tricts is  primarily  one  wf  nontuberculous  respiratory  diseases  rather 
than  of  pulmonary  tuberculosis.  The  acceptance  and  practical  use 
of  any  and  all  of  these  observations  and  conclusions  are  subject  to  a 
very  cautious  interpretation  of  the  statistical  data,  in  view  of  the 
relatively  high  mortality  from  accidents  at  the  most  important  divi- 
sional period  of  life. 

The  English  statistics  have  not  been  subjected  to  the  required  criti- 
cal analysis  to  bring  out  the  remarkable  degree  of  divergence  in  the 
local  frequency  rates  of  tuberculous  and  nontuberculous  respira- 
tory diseases.  Sir  Thomas  Oliver  in  his  most  recent  discus- 
sion  on  "Dust  diseases  of  the  lungs"  in  Kober  and  Hanson's  Dis- 
lOGSll"— 17— Bull.  231  25 


386     MORTALITY  PROM  RESPIRATORY  DISEASES  IN  DUSTY  TRADES. 

eases  of  Occupation  and  Vocational  Hygiene  (New  York  1916) 
observes  that,  "so  far  as  coal  miners'  phthisis  is  concerned,  it'may  be 
stated  that  a  colher  who  develops  anthracosis  may  live  for  years  and 
be  little  inconvenienced  by  his  malady,"  but  « this  applies  only  to  the 
man  who  has  worked  in  soft  coal.    It  is  otherwise  if  the  coal  has 
been  of  a  hard,  gritty,  and  stonelike  nature."   It  is  only  within  tlie 
last  few  years  that  trustworthy  comparative  data  have  been  made 
public  regarding  the  microscopic  analysis  of  coals  in  the  different 
coal  fields,  and  the  results  are  quite  conclusive  that  the  chemical  and 
mechanical  properties  of  the  dust  vary  considerably  and  particularly 
as  to  the  proportion  of  mineral  and  even  metallic  impurities.  Gen- 
eral conclusions  with  regard  to  the  mortality  and  disease  liability 
of  coal  miners  with  special  reference  to  pulmonary  tuberculosis  and 
nontuberculous  respiratory  diseases,  therefore,  should  be  made  use 
of  with  extreme  caution,  for  what  may  be  true  of  the  industry  in  gen- 
eral may  be  far  from  true  for  particular  coal  fields,  where  special 
conditions  affecting  health  and  life  may  vary  decidedly  fi-om  the 
normal.    In  some  coal  samples,  for  illustration,  the  proportion  of 
fixed  carbon  may  be  as  high  as  90.76  per  cent  (Ehrenfeld  mine,  Cam- 
bria County,  Pa.)  or  as  low  as  49.95  per  cent  (San  Coulee  mine, 
Cascade  County,  Mont.).^    Similar  variations  are  met  with  in  the 
proportion  of  sulphur  which  is  commonly  present  in  coal     the  form 
of  iron  pyrites,  either  in  large  lumps  and  bands  or  finely  disseminated 
particles.   Sulphur  may  also  be  present  in  combination  with  lime  and 
magnesia  as  sulphates.    The  presence  of  other  mineral  and  even 
metallic  impurities  may  so  completely  modify  the  chemical  and 
mechanical  properties  of  fine  coal  dust  as  to  produce  widely  different 
pathological  effects  on  the  lungs  of  miners  subject  to  its  continuous 
inhalation. 

It  is  only  upon  the  ground  of  the  preceding  considerations 
that  the  wide  range  in  the  mortality  rates  from  pulmonary  tuber- 
culosis and  nontuberculous  respiratory  diseases  in  the  more  im- 
portant coal  fields  for  which  the  information  has  been  made  avail- 
able can  be  explained.  The  official  English  statistics  are  for 
six  representative  coal  fields,  and  the  results  are  shown  in  -detail 
in  tiie  following  series  of  tables,  commencing  with  the  consolidated 
table  for  all  coal  miners,  but  differentiating  occupied  miners  only  and 
occupied  and  retired  miners  (the  term  miners  being  used  in  the  gen- 
eral sense  as  equivalent  to  all  employees  in  the.  mining  industry)  for 
the  six  mine  fields  of  Durham  and  Northumberland,  Lancashire, 
West  Hiding,  Derbyshire  and  Nottinghnmshire,  Staffordshii'e,  and 
Monmouthshire  and  South  Wales.  The  tables  include,  aside  from  the 
proi^ortionate  mortality  data  for  pulmonary  tuberculosis,  the  mor- 
tality from  accidents,  and  each  table  is  followed  by  an  additional 


»See  Bulletin  22,  U,  S.  Bureau  of  Mines. 


MINES,  QUABBIES,  OEE  REDUCTION,  AND  SMELTING.  387 


table  showing  in  detail  the  nontuberculous  respiratory  mortality  by 
divisional  periods  of  life. 

a 

Tahle  138.-PR0P0RTI0NATE  MORTALITY  FROM  PULMONARY  TUBERCULOSIS 
AMONG  COAL  MINERS  (OCCUPIED  ONLY),  ENGLAND  AND  WALES,  1900  TO  1902,  BY 
AGE  GROUPS. 


Age  at  death. 


15  to  24  veors  

25  to  34  years  

35  to  44  ypars  

45  to  54  years  

55  to  64  years  

65  years  and  over  

Total,  15  years  and  over 


Deaths 
from  all 
causes. 


2,332 
2,523 
2,645 
3,295 
3,866 
4, 195 


1  18,855 


Deaths  from  pulmo- 
nary tuberculosis. 


Number. 


430 

467 
364 
331 
198 
49 


1,839 


Per  cent 
of  deaths 
from  all 
causes. 


18.4 
18.0 
13.8 
10.0 
5.1 
1.2 


9.8 


1  Including  2,806  deaths  from  accident,  which  are  14.9  per  cent  olthe  total  deaths. 

Table  139.— PROPORTIONATE  MORTALITY  FROM  NONTUBERCULOUS  RESPIRATORY 
DISEASES  AMONG  COAL  MINERS  (OCCUPIED  ONLY),  ENGLAND  AND  WALES,  1900 
TO  1902,  BY  AGE  GROUPS. 


Deaths  caused  by  nontuberculous  respii'atory  diseases. 


Age. 

Bronchitis. 

Pneumonia. 

Other. 

Total. 

Num- 

Per 

Num- 

Per 

Num- 

Per 

Num- 

Per 

ber. 

cent. 

ber. 

cent. 

ber. 

cent. 

ber. 

cent. 

7 

0.3 

170 

7.3 

22 

0.9 

199 

8.5 

33 

1.3 

270 

10.7 

32 

1.3 

335 

13.3 

79 

3.0 

309 

11.7 

63 

2.4 

451 

17.1 

246 

7.5 

368 

11.2 

125 

3.8 

739 

22.4 

55  to  64  years  

596 

15.4 

322 

S.3 

174 

4.5 

1,092 

28.2 

839 

20.0 

175 

4.2 

157 

3.7 

1, 171 

27.9 

Total,  15  years  and  over.  

1, 800 

9.5 

1,614 

8.6 

573 

3.0 

3,987 

21.1 

According  to  Tables  138  and  139  the  average  proportion  of  deaths 
from  pulmonary  tuberculosis  in  the  mortality  of  coal  miners  of  Eng- 
land and  Wales  (occupied  only)  is  9.8  per  cent,  and  the  combined 
mortality  from  nontuberculous  respiratory  diseases  is  21.1  per  cent, 
chiefly  attributable  to  bronchitis  (9.5  per  cent)  and  pneumonia  (8.6 
per  cent).  These  proportions  are  extremely  suggestive  in  that  it 
is  shown  that  the  actual  mortality  from  each  of  the  three  principal 
diseases,  i.  e.,  pulmonary  tuberculosis,  bronchitis,  and  pneumonia, 
is  almost  the  same.  In  the  United  States  this  is  true  for  pulmonary 
tuberculosis  and  pneumonia  but  not  for  bronchitis.  Nor  does  this 
conclusion  hold  true,  as  subsequently  shown,  for  some  of  the  more 
important  mining  districts,  which  emphasizes  the  conclusion  that  the 
general  mortality  of  coal  miners  from  all  forms  of  respiratory  dis- 
eases is  materially  modified  by  special  local  conditions. 
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Table  140— PROPORTIONATE  MORTALITY  FROM  PULMONARY  TUBERCULOSIS 
AMONG  COAL  MINERS  (OCCUPIED  AND  RETIRED),  ENGLAND  AND  WALES,  1900  TO 
1902,  BY  AGE  GROUPS. 


Age  at  death. 


15  to  24  years  

25  to  34  years  

35  to  44  years  

45  to  54  years  

55  to  64  years  

65  years  and  over  

• 

Total,  15  years  and  over 


Deaths 
from  all 
causes. 


2,349 
2,597 
2,  768 
3, 443 
4,320 
6,128 


21, 605 


Deaths  from  pulmo- 
nary tuberculosis. 


Number. 


436 
489 
379 
344 
232 
70 


1, 950 


Per  cent 
of  deaths 
from  all 
causes. 


18.6 
18.8 
13.7 
10.0 
5.4 
1.1 


9.0 


Including  2,876  deaths  from  accident,  which  are  13.3  per  cent  of  the  total  deaths. 


Table  111.— PROPORTIONATE  MORTALITY  FROM  NONTUBERCULOUS  RESPIRATORY 
DISEASES  AMONG  COAL  MINERS  (OCCUPIED  AND  RETIRED),  ENGLAND  AND 
WALES,  1900  TO  1902,  BY  AGE  GROUPS. 


Age  at  death. 


15  to  24  years  

25  to  34  years  

35  to  44  years  

45  to  54  years  

55  to  64  years  

65  years  and  over  

Total,  15  years  and  over 


Deaths  caused  by  nontuberculous  respiratory  diseases. 


Bronchitis. 

Pneumonia. 

Other. 

Total. 

Num- 

Per 

Num- 

Per 

Num- 

Per 

Num- 

Per 

ber. 

cent. 

ber. 

cent. 

ber. 

cent. 

ber. 

cent. 

7 

0.3 

172 

7.3 

22 

0.9 

201 

8.6 

33 

1.3 

275 

10.6 

36 

1.4 

344 

13.2 

80 

2.9 

316 

11.4 

66 

2.4 

462 

16.7 

254 

7.4 

377 

10.9 

130 

3.8 

761 

22.1 

666 

15.4 

342 

7.9 

188 

4.4 

1,196 

27.7 

1,201 

19.6 

245 

4.0 

200 

3.3 

1,646 

26.9 

2,241 

10.4 

1, 727 

8.0 

642 

3.0 

4,610 

21.3 

Tables  140  and  141  furnish  an  answer  to  the  question  frequently- 
raised  as  to  how  far  the  recorded  mortality  of  coal  miners  is  modi- 
fied by  the  factor  of  occupational  elimination,  in  that  it  is  well 
known,  of  course,  that  a  fair  proportion  of  coal  miners  discontinue 
the  employment  on  the  first  signs  of  lung  injury  and  seek  employ- 
ment mostly  outdoors  in  more  healthy  occupations.  This  conclusion, 
it  is  true,  has  been  opposed  by  Wainwright  and  Nichols  in  their 
observations  on  pulmonary  antliracosis,  but  no  evidence  has  been 
forthcoming  that  in  a  general  way  the  conclusion  is  unsound  that  a 
considerable  proportion  of  men  in  nondusty  trades  have  not  been 
previously  employed  in  the  mining  industry.  The  most  recent  Eng- 
lish statistics  have,  therefore,  been  made  to  include  the  occupied  and 
retired,  or  in  other  words,  the  men  previously  employed  in  coal 
mining  and  now  retired  from  the  occupation.  This,  of  course,  does 
not  bring  out  the  full  force  of  the  preceding  observations,  in  that 
men  actively  engaged  in  other  pursuits,  though  formerly  coal  miners, 
would  be  enumerated  under  the  occupation  followed  irrespective  of 
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the  length  of  trade  life.  The  number  of  deaths  from  all  causes  in 
the  preceding  table  is  increased  to  21,605,  over  18,855  for  occupied 
coal  miners  only.  The  increase  in  the  main  naturally  concerns  only 
ages  55  and  over.  The  proportionate  mortality  from  pulmonary 
tuberculosis  is  modified  from  9.8  per  cent  for  the  occupied  only  to 
9  per  cent  for  the  occupied  and  retired,  but  in  contrast  the  mortality 
from  bronchitis  is  increased  from  9.5  per  cent  for  the  occupied  only 
to  10.4  per  cent  for  the  occupied  and  retired.  In  a  general  way  the 
inclusion  of  the  retired  may,  however,  be  said  not  to  affect  materially 
general  conclusions  based  upon  the  data  for  the  occupied  only, 
except  in  so  far  as  the  most  advanced  age  groups  are  concerned. 

MORTALITY  OF  MINERS  IN  THE  NORTHUMBERLAND  COAL  FIELD. 

For  consideration  in  detail  of  the  mortality  from  pulmonary 
tuberculosis  and  nontuberculous  respiratory  diseases  among  coal 
miners  in  the  principal  mining  districts,  the  data  for  the  Durham  and 
Northumberland  districts  are  given  in  the  two  tables  following: 

Tablk  142.— proportionate  MORTALITY  FROM  PULMONARY  TUBERCULOSIS 
AMONG  COAL  MINERS  (OCCUPIED  ONLY)  IN  THE  DURSAM  AND  NORTHUMBER. 
LAND  DISTRICT,  1909  TO  1902,  BY  AGE  GROUPS. 


Age  at  death. 


15  to  24  years  

25  to  34  years  

35  to  44  years  

45  to  54  years  

65  to  64  years  

65  years  and  over  

Total,  15  years  and  over 


Deaths 
from  all 
causes. 


493 
463 
490 
680 
838 
1, 090 


1  4, 054 


Deaths  from  pulmo- 
nary tuberculosis. 


Number. 


145 
112 
73 
65 
43 
12 


450 


Per  cent 
of  deaths 
from  ail 
causes. 


29.4 
24.2 
14.9 
9.6 
5.1 
1.1 


n.i 


1  Including  518  deaths  from  accident,  which  are  12.8  per  cent  of  the  total  deaths. 

Table  143.— PROPORTIONATE  MORTALITY  FROM  NONTUBERCULOUS  RESPIRATORY 
DISEASES  AMONG  COAL  MINERS  (OCCUPIED  ONLY)  IN  THE  DURHAM  AND  NORTH- 
UMBERLAND DISTRICT,  1900  TO  1902,  BY  AGE  GROUPS. 


Age  at  death. 


15  to  24  years  

25  to  34  years  

35  to  44  years  

45  to  54  years  

55  to  64  years  

65  years  and  over  

Total,  15  years  and  over 


Deaths  caused  by  nontuberculous  respiratory  diseases. 


Bronchitis. 

Pneumonia. 

Other. 

Total. 

Num- 

Per 

Num- 

Per 

Num- 

Per 

Num- 

Per 

ber. 

cent. 

ber. 

cent. 

ber. 

cent. 

ber. 

cent. 

4 

0.8 

15 

3.0 

7 

1.4 

26 

5.3 

5 

1.1 

25 

5.4 

4 

0.9 

34 

7.3 

11 

2.2 

35 

7.1 

15 

3.1 

61 

12.4 

23 

3.4 

67 

9.9 

19 

2.8 

109 

16.0 

81 

9.7 

60 

6.0 

41 

4.9 

172 

20.5 

132 

12.1 

36 

3.3 

37 

3.4 

205 

18.8 

256 

6.3 

228 

5.6 

123 

3.0 

607 

15.0 
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The  proportionate  mortality  from  pulmonary  tuberculosis  in  this 
important  coal  field  is  11.1  per  cent,  in  comparison  with  9.8  for 
all  occupied  coal  miners  in  England  and  Wales.  The  mortality  from 
nontuberculous  respiratory  diseases,  however,  is  15  per  cent 
against  a  general  average  of  21.1  per  cent  for  England  and  Wales. 
'Jlie  proportion  of  accidents  is  slightly  below  the  normal,  but  the 
most  mai-ked  difference  is  in  the  distinctly  smaller  proportion  of 
deatJis  from  bronchitis  and  pneumoniiu 

MORTALITY  OF  MINERS  IN  THE  LANCASHIRE  DISTRICT. 

The  corresponding-  data  for  coal  miners  in  the  Lancashire  district 
are  given  in  Tables  144  and  145. 


Table  141.-PI10P0RTI0NATE  MORTALITY  FROM  PULMONARY  TUBERCULOSIS 
•AMONG  COAL  MINERS  (OCCUPIED  ONLY)  IN  THE  LANCASmRE  DISTRICT  1900  TO  1^09 
BY  AGE  GROUPS.  '  ' 


Deaths 
from  all 
causes. 

Deaths  trom  pulmo- 
nary tuberculosis. 

Age  at  death. 

Number. 

Per  cent 
of  deaths 
from  all 
causes. 

351 
424 
454 
575 
570 
375 

52 
57 
63 
58 
33 
6 

14.8 

25  to  34  vpars  

13.4 
13.9 
10.1 
5.8 

45  to  54  yeaxs  

65  years  and  over  

■  1.6 

Total,  15  years  and  over  :  

1  2, 749 

269 

9.8 

1  Including  395  deaths  from  accident,  which  are  11.4  per  cent  of  the  total  deaths. 


Table  145.— PROPORTIONATE  MORTALITY  FROM  NONTUBERCULOUS  RESPIRATORY 
DISEASES  AMONG  COAL  MINERS  (OCCUPIED  ONLY)  IN  THE  LANCASHIRE  DISTRICT, 
1900  TO  1902,  BY  AGE  GROUPS. 


Deaths  caused  by  oontuberculous  respiratory  diseases. 

Age  at  death. 

Bronchitis. 

Pneumonia. 

Other. 

Total. 

Num- 

Per 

Num- 

Per 

Num- 

Per 

Num- 

Per 

ber. 

cent. 

ber. 

cent. 

ber. 

cent. 

ber. 

cent. 

2 

0.6 

40 

11.4 

3 

0.9 

45 

12.  S 

11 

2.0 

71 

16.7 

6 

1.4 

88 

20.8 

35  to  44  voars  

23 

5.1 

78 

17.2 

7 

1.5 

108 

23.8 

61 

11.1 

93 

16.2 

22 

3.8 

179 

31.1 

100 

17.5 

69 

12.1 

IS 

3.2 

1S7 

32.8 

96 

25.6 

19 

5.1 

8 

2.1 

123 

32.8 

Total,  15  years  and  over  

296 

10.8 

370 

13.5 

64 

2.3 

730 

26.6 

The  proportion  of  deaths  from  pulmonary  tuberculo.sis  is  9.8 
per  cent,  the  normal  for  all  occupied  coal  miners  in  England  and 
Wales,  but  the  mortality  from  respiratory  diseases  is  mucli  higher 
and  i)artieularly  so  from  bronchitis  and  pneumonia.    In  contrast 
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to  an  average  of  only  15  per  cent  of  deaths  from  this  group  of 
diseases  in  the  mortality  from  all  causes  among  the  coal  minerr, 
of  Durham  and  Northumberland,  the  corresponding  proportion 
in  the  mortality  of  the  coal  miners  of  Lancashire  is  26.0  per 
cent.    Even  more  interesting  is  the  comparison  in  detail  for  bron- 
chitis and  pneumonia.   The  j^roportionate  mortality  from  bronchitis 
is  6.3  per  cent  for  Dui-ham  and  Northumberland,  against  10.8 
per  cent  for  Lancashire,  while  from  pneumonia  the  correspond- 
ing proportions  are  5.6  per  cent  and  13.5  per  cent,  respectively. 
,How  far  these  marked  differences  are  attributable  to  variations 
in  local  mining  conditions  can  not  be  stated  at  the  present  time. 
The  proportions,  however,  are  also  affected  by  impoiiaiit  differ- 
ences in  climatic  conditions,  atmospheric  pollution,  housing,  habits, 
class  of  laboi',  etc.^    Such  conditions,  however,  can  not  explain 
the  remarkably  lower  proportion  of  deaths  from  pulrnonary  tuber- 
culosis at  the  younger  ages  in  the  Lancashire  mining  district.  At 
ages  15  to  24  the  proportion  of  pulmonary  tuberculosis  in  Durham 
and  Northmnberland  is  29 A  per  cent  of  the  mortality  from  all 
causes  against  14.8  per  cent  in  Lancashire,  or  just  about  one-half. 
At  ages  25  to  34  the  corresponding  proportions  are  24.2  per  cent  for 
Durham  and  Northumberland  and  13.4  per  cent  for  Lancashire.  Ex- 
tending the  analysis  to  bronchitis,  it  is  shown  that  the  proportions 
are  relatively  low  for  every  divisional  period  of  life,  except  15  to 
24  years,  for  Durham  and  Northumberland  in  comparison  with  Lan- 
cashire, and  at  some  ages,  particularly  45  to  54,  whefi  the  effect  of 
occupation  is  most  pronomiced,  the  proportion  of  deaths  from  bron- 
chitis in  Durham  and  Northumberland  is  only  3.4  per  cent  of  the 
deaths  from  all  causes  at  this  period  of  life  against  11.1  per  cent  for 
Lancashire.   An  analysis  of  the  mortality  from  pneumonia  by  divi- 
sional periods  of  life  yields  much  the  same  result.    The  propor- 
tionate mortality  from  this  disease  is  decidedly  less  at  every  age 
group  in  the  Durham  and  Northumberland  mining  district  tlian  In 
the  corresponding  district  of  LancasMre.   It  may  be  said  in  this  con- 
nection that  the  proportionate  mortality  from  accidents  is  nearly 
the  same. 


^It  would  make  a  most  interesting  and  valuable  eontrftution  to  the  scientific  stiidr  nf 
th.«  ciuesfon  if  the  comparative  cUmatologicl  factors  of  the  American  Td  BvitTsb  con 
S  oLr?.'         1      "  the  essential  data  should  be  availaW 

thiougi,  the  ananal  and  monthly  meteorological  repw-ts  of  the  two  countries  bn  et 
peclally  a.s  regards  England,  a  fairly  sufficient  amonat  of  consolidated  cl  mnt„,n  -  .I 
mformation  is  available  through  the  report  of  the  Royal  MeLcrraf  Sur^i^  ,  tetTv 
of  London  issued  under  the  title,  "The  Climates  and  Baths  of  Great  Br  ^n'  fn  two 
volumes.  London  1805  and  1002.  This  report  includes  some  exceerS^ly  v 'lu;ble 
and  charts  M.h.ch  it  should  not  be  dillicult  to  correlate  to  the  cor  ™ ilS 
stnptLve  of  tHe  principal  coal  fields  of  the  United  Kingdom. 


maps 
maps  de- 
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MORTALITY  OF  MINERS  IN  THE  WEST  RIDING  DISTRICT. 

Similar  data  for  coal  miners  in  the  West  Riding  district  are  given 
in  Tables  146  and  147,  as  follows: 

Table  MG.-PROPORTIONATE  MORTALITY  FROM  PULMONARY  TUBERniT  n<5TC! 
AMONG  COAL  MINERS  (OCCUPIED  ONLY)  IN  THE  WEST  RIDING  DISTRICT  i  .m 
TO  1902,  BY  AGE  GROUPS.  ^ioiun^j,  lyoo 


Ago  at  death. 

Deaths 
from  all 
causes. 

Deaths  from  piilino- 
nary  tuberculosis. 

Number. 

I'er  cent 
of  deaths 
from  all 
causes. 

15  to  24  years  

280 
319 
387 
430 
487 
488 

49 

60 
53 
62 
27 
4 

n.5 

18.8 
13.7 
14.4 
5.5 
.8 

25  to  34  years  

35  to  44  years  

45  to  54  years  

55  to  64  years  ,  

65  years  and  over  

1  2, 391 

255 

10.7 

'  Including  329  deaths  from  accident,  which  are  13.8  per  cent  of  the  total  deaths. 

Tadle  1417.-PROPORTIONATE  MORTALITY  FROM  NONTUBERCULOUS  RESPIRATORY 
DISEASES  AMONG  COAL  MINERS  (OCCUPIED  ONLY)  IN  THE  WEST  RIDING  DISTRICT 
1900  TO  1902,  BY  AGE  GROUPS. 


Age  at  death. 


15  to  24  years  

25  to  34  years  , 

35  to  44  years  

45  to  54  years  

65  to  64  years  

65  years  and  over. 


Total,  15  years  and  over. 


Deaths  caused  by  nontuberculous  respiratory  diseases. 


Bronchitis. 


Num- 
ber. 


3 
14 
32 
69 
103 


221 


Per 
cent. 


0.9 
3.6 
7.4 
14.2 
21.1 


9.2 


Pneumonia. 


Num- 
ber. 


17 
39 
39 
42 
35 
23 


195 


Per 
cent. 


6.1 
12.2 
10.1 
9.8 
7.2 
4.7 


8.2 


Other. 


Num- 
ber. 


64 


Per 
cent. 


2.8 
3.7 
2.9 
4.7 


2.7 


Total. 


Num- 
ber. 


17 
42 
64 
90 
118 
149 


480 


In  the  West  Eiding  district  the  proportionate  mortality  from 
pulmonary  tuberculosis  is  10.7  per  cent,  which  compares  with  9.8 
per  cent  for  all  coal  miners  in  England  and  Wales,  11.1  per  cent  for 
all  in  Durham  and  Northumberland,  and  9.8  per  cent  for  all  in  Lan- 
cashire. The  proportions  are  relatively  low  at  the  younger  ages  com- 
pared with  the  corresponding  mortality  for  the  mining  district  of 
Durham  and  Northumberland,  and  relatively  high  compared  with 
that  for  Lancashire.  The  exceptionally  high  mortality  from  puhnon- 
ary  tuberculosis  in  Durham  and  Northumberland  remains,  therefore, 
in  marked  contrast  with  the  lower  mortality  in  other  important  min- 
ing districts,  while  by  way  of  contrast  the  mortality  from  nontuber- 
culous lung  diseases  is  distinctly  low  in  the  district  of  Durham  and 
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Northumberland,  while  relatively  high  in  other  sections.  In  ^f^est 
Riding,  however,  the  combined  mortality  from  nontuberculous  re- 
spiratory diseases  is  20.1  per  cent,  compared  with  26.6  per  cent  for 
Lancashire  and  15  per  cent  for  Durham  and  Northumberland.  This 
excess  for  Lancashire  is  chiefly  attributable  to  a  relatively  high  mor- 
tality from  bronchitis  and  pneumonia.  The  mortality  from  acci- 
dents in  the  West  Eiding  district  is  13.8  per  cent,  compared  with 
14.9  per  cent  for  all  coal  miners  in  England  and  Wales.  This  factor, 
therefore,  can  not  be  considei-ed  of  importance  in  materially  altering 
the  relative  proportions  of  deaths  from  specified  diseases.  Through- 
out it  may  be  said  that  the  bronchitis  and  pneumonia  mortality  of 
the  West  Riding  district  conforms  to  the  normal  for  the  United 
Kangdom.  But  it  is  suggestive  that  the  mortality  from  bronchitis 
at  ages  65  and  over  should  be  21.1  per  cent  in  West  Riding  against 
12.1  per  cent  in  Durham  and  Northumberland  and  25.6  per  cent  in 
Lancashire.  A  correct  interpretation  of  these  differences  is  obviously 
impossible  without  a  thorough  knowledge  of  many  important  local 
contributory  conditions.^ 

MOETALITT  OF  MINERS  IN  THE  DEHBYSHIKE  AND  NOTTINGHAMSHIRE 

DISTRICT. 

Corresponding  data  for  coal  miners  in  the  Derbyshire  and  Notting- 
hamshire district  are  given  in  Tables  148  and  149,  which  follow : 

Table  148.— PROPORTIONATE  MORTALITY  FROM  PULMONARY  TUBERCULOSIS. 
AMONG  COAL  MINERS  (OCCUPIED  ONLY)  IN  THE  DERBYSHIRE  AND  NOTTINGHAM- 
SHIRE DISTRICT,  1900  TO  1902,  BY  AGE  GROUPS. 


Age  at  death. 


Deaths 
from  all 
causes. 


Deaths  from  pulmo- 
nary tuberculosis. 


Number. 


Per  cent 
of  deaths 
from  all 
causes. 


15  to  24  years  

25  to  34  years  

35  to  44  years  

45  to  54  years  

55  to  64  years  

65  years  and  over. 


209 
176 
216 
265 
341 
465 


47 
34 
28 
28 
16 
7 


22.5 
19.3 
13.0 
10.6 
4.7 
1.5 


Total,  15  years  and  over. 


a  1,  672 


160 


9.6 


a  Including  202  deaths  from  accident,  which  are  12.1  per  cent  of  the  total  deaths. 

1  There  are  no  available  precise  observations  on  variations  In  underground  tempera- 
tures in  coal  mines.  It  is  quite  possible  that  such  variations  in  the  different  coal  areas 
may  have  an  important  bearing  upon  the  relative  frequency  from  nontuberculous  respira- 
tory diseases.  An  important  contribution  to  this  aspect  of  the  proljlem  is  an  address 
on  "  The  Influence  of  Underground  Temperatures  upon  the  Labor  Capacity  of  Miners," 
by  Prof.  John  Cadman,  of  the  University  of  Birmingham. 
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TAnuii  119.-PROPORTIONATE  MORTALITY  FROM  NONTUBERCULOUH  PT7<?ptt> 
msBASES  AMONG  COAL  MINERS  (OCCUPIED  ONLY)  IN  THE  ?.EEBYSnmE  Avn 
NOTTINGHAMSHIRE  DISTRICT,  1900  TO  1902,  BY  A(;E  GROUPS         ^^"J^^SmRE  AND 


Age  at  (loath. 

Deaths  from  nontnberoulous  respiratory  diseases. 

Bronchitis. 

Pfleiunonia. 

Other. 

Total. 

Num- 
ber. 

Per 
cent. 

Num- 
ber. 

Pei- 
cent. 

Num- 
ber. 

Per 
cent. 

Num- 
ber. 

Per 
cent 

15  to  2-1  ycurs  

16 
9 
26 
21 
23 
19 

7.7 
5.1 
12.0 
7.9 
6.7 
4.1 

1 
3 
2 
8 
15 
19 

0.5 
1.7 
.9 
3.0 
4.4 
4.1 

17 
15 
34 
39 
SI 
146 

8.1 
S.5 
15.7 
14.7 
23.  S 
31.4 

35  to  4-1  years  

45  io  54  vears  

55  to  (54  years...  .. 
65  years  aud  over. . . 

Total,  15  years  and  over... 

3 
6 
10 
43 
108 

1.7 
2.8 

3.8 
12.6 
23.2 

170 

10.2 

114 

6.8 

48 

2.9 

332 

19.9 

The  proportionate  mortality  from  pulmonary  tuberculosis  in  the 
Derbyshire  and  Nottinghamshire  district  is  9.6  per  cent,  which 
compares  with  9.8  per  cent  for  all  coal  miners  in  England  and  Wales. 
The  proportionate  mortality  from  nontuberculous  respiratory  diseases 
considered  in  the  aggregate  is  19.9  per  cent  of  deatlis  from  all 
causes  against  21.1  per  cent  for  all  coal  miners  in  England  and  Wales; 
15.0  per  cent  for  Durham  and  Northumberland;  26.6  per  cent  for 
Lancashire ;  and  20.1  per  cent  for  West  Eiding.  The  mortality  from 
the  different  forais  of  tuberculous  and  respiratory  diseases  conforms, 
in  the  main,  to  the  general  experience  and  indicates  no  very  important 
variations,  excepting  that  the  mortality  from  bronchitis  and  pneu- 
monia is  relatively  low  at  the  younger  ages. 

MORTALITY  OF  MINERS  IN  THE  STAFFORDSHIRE  DISTRICT. 

The  data  for  coal  miners  in  the  Staffordshire  district  are  given  in 
Tables  150  and  151,  as  follows: 

Table  150.— PROPORTIONATE  MORTALITY  FROM  PULMONARY  TUBERCULOSIS  AMONG 
COAL  MINERS  (OCCUPIED  ONLY)  IN  THE  STAFFORDSHIRE  DISTRICT,  1900  TO  1902, 
BY  AGE  GROUPS. 


Age  at  death. 


15  to  24  years   

25  to  34  years.  

35  I  o  44  years  

45  to  .54  years  

65  to  64  years  

65  years  and  over  

Total,  15  years  and  over 


Deaths 
Irom  all 
causes. 


166 
174 
195 
327 
374 
520 


'  1, 756 


Deaths  from  pulmo- 
nary tuberculosis. 


Number. 


119 


Per  cent 
of  deaths 
from  all 
causes. 


12.7 
15.5 
14.4 
8.6 
2.7 
1.0 


6.8 


'  Including  233  deaths  from  accident,  which  are  13.3  per  cent  of  the  total  deaths. 
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Table  151  -PKOPORTIONATE  MOETALITYrEOM  NONTUBERCULOUS  EESPIRATOnY 
DISEASES  AMONG  CO^iL  MINERS  (OCCUPIED  ONLY)  IN  THE  STAFFORDSHIRE  DIS- 
TRICT, 1900  TO  1902,  BY  AGE  GROUPS. 


Deaths  caused  by  nontuberculous  respiratory  diseases. 


Age  at  doaQi. 

Bronchitis. 

Pneumonia. 

Other. 

Total. 

Num- 

Per 

Num- 

Per 

Num- 

Per 

Num- 

Per 

ber. 

cent. 

ber. 

cent. 

ber. 

cent. 

ber. 

cent. 

12 

7.2 

1 

0.6 

13 

7.8 

1 

0.6 

12 

6.9 

5 

2.9 

18 

10.3 

4 

2.1 

14 

7.2 

5 

2.6 

23 

11.8 

38 

11.6 

29 

S.9 

18 

5.5 

85 

26.0 

75 

20.1 

34 

9.1 

16 

4.3 

125 

33.4 

134 

25.8 

16 

3.1 

18 

3.5 

168 

32.3 

252 

14.4 

117 

6.7 

63 

3.6 

432 

24.6 

The  proportionate  moi-tality  from  pulmonary  tuberculosis  in  the 
Staffordshire  district  is  only  6.8  per  cent,  in  marked  contrast  to  an 
average  proportion  of  9.8  per  cent  for  all  coal  fields  of  England  and 
Wales,  and  a  maximum  proportion  of  11.1  per  cent  for  the  Durham 
and  Northuraberiaiid  district.  The  combined  mortality  from  non- 
tuberculous  respiratory  diseases,  however,  is  distinctly  above  the 
average,  or  24.6  per  cent,  against  21.1  per  cent  for  all  coal  fields,  and 
a  minimum  of  15  per  cent  for  the  Durham  and  Northumberland 
district.  The  mortality  from  bronchitis  is  exceptionally  low  at  the 
younger  ages,  but  for  all  ages  combined  the  proportion  of  deatlis  from 
this  disease  is  relatively  high,  or  14.4  per  cent,  against  9.5  per  cent 
for  all  coal  fields,  6.3  per  cent  for  Durham  and  Northumberland, 
10.8  per  cent  for  Lancashire,  9.2  per  cent  for  West  Riding,  and  10.2 
per  c^nt  for  Derbyshire  and  Nottinghamshire.  This  excessive  in- 
cidence of  bronchitis  is  particularly  suggestive  at  the  older  ages,  and, 
for  illustration,  at  ages  65  and  over,  the  proportion  of  deaths  from 
bronchitis  in  the  mortality  from  all  causes  of  coal  miners  in  the 
Staffordshire  district  is  25.8  per  cent  against  20  per  cent  for  all 
coal  miners,  12.1  per  cent  for  Durham  and  Northumberland,  25.6  per 
cent  for  Lancashire,  21.1  per  cent  for  West  Riding,  and  23.2  per  cent 
for  Derbyshire  and  Nottinghamshire.  The  proportionate  mortality 
from  accidents  in  the  Staffordshire  coal  fields  is  13.3  per  cent,  or 
not  much  at  variance  with  the  normal  of  14.9  per  cent  for  all  coal 
fields. 

MORTALITY  OF  MINERS  IN  THE  MONMOUTHSHIRE  AND  SOUTH  -WAIES 

DISTRICT. 

The  data  for  coal  miners  in  tlio  Monmouthshire  and  South  Wales 
district  are  given  in  Tables  152  and  153,  as  follows; 
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DISTRICT,  1900  TO  1902,  BY  AGE  GROUPS.      ^"^^°^™SHIRE  AND  SOUTH  WALES 


Age  at  death. 


15  to  24  years  

25  to  34  years  

35  1.0  44  years  

45  to  54  years  

55  to  64  years  

''5  years  and  over . 


Total,  15  years  and  over . 


Deaths 
from  all 
causes. 

Deilhs  from  pulmo- 
nary tuberculosis. 

Number. 

Per  cent 
of  deaths 
from  all 
causes. 

663 
731 
698 
735 
885 
731 

92 
120 
94 
66 
52 
10 

13.9 
16.4 

13.5 
9.0 
6.9 
1.4 

1  4,443 

434 

9.8 

1  Including  895  deaths  from  accident,  which  are  20.1  per  cent  of  the  total  deaths. 

Table  153.-PROPORTIONATE  MORTALITY  FROM  NONTUBERCULOUS  RESPIRATORY 
DISEASES  AMONG  COAL  MINERS  (OCCUPIED  ONLY)  IN  THE  MONMOUTHSHIRE 
AND  SOUTH  WALES  DISTRICT,  1900  TO  1902,  BY  AGE  GROUPS. 


Age  at  death. 


15  to  24  years  

25  to  34  years  

35  to  44  years  

45  to  54  years  

55  to  64  years  

65  years  and  over  

Total,  15  years  and  over 


Deaths  caused  from  nontuberculous  respiratory  diseases. 


Bronchitis. 


Num- 
ber. 


1 
9 
16 
61 
181 
167 


435 


Per 
cent. 


0.2 
1.2 
2.3 
8.3 
20.5 
22.8 


Pneumonia. 


Num- 
ber. 


56 
92 
94 
89 
S3 
42 


456 


Per 
cent. 


8.4 

12.6 
13.5 
12. 1 
9.4 
6.7 


10.3 


Other. 


Num- 
ber. 


6 
11 

20 
30 
49 
29 


145 


Per 
cent. 


0.9 
1.5 
2.9 
4.1 
5.5 
4.0 


3.3 


Total. 


Num- 
ber. 


63 
112 
130 
180 
313 
238 


1.036 


Per 
cent. 


9.5 
15.3 
18.6 
24.5 
35.4 
32.6 


23.3 


The  proportionate  mortalitj^  from  pulmonary  tuberculosis  in  Mon- 
mouthshire and  South  Wales  coal  fields  is  the^same  as  for  all  coal 
fields  combined,  or  9.8  per  cent.  The  aggi-egate  mortality  from  all 
forms  -of  nontuberculous  respiratory  diseases  is  23.3  per  cent  for 
Monmouthshire  and  South  Wales,  against  21.1  per  cent  for  all  coal 
mines  in  England  and  Wales  and  a  minimum  of  15  per  cent  for  the 
Durham  and  jSTorthuniberlancl  district.  The  proportionate  mortality 
from  pulmonary  tuberculosis  by  divisional  periods  of  life  indicates 
nothing  abnormal ;  in  fact,  the  indications  are  rather  suggestive  of  a 
relatively  low  rate  of  incidence  in  comparison  with  other  mining 
districts.  For  illustration,  at  ages  15  to  24  the  proj)ortion  of  deaths 
in  Monmouthshire  and  South  Wales  is  13.9  per  cent,  against  29.4 
per  cent  for  Durham  and  Northumberland;  at  ages  25  to  34  the  cor- 
responding proportions  are  16.4  per  cent  for  Monmouthshire  and 
South  Wales,  against  24.2  per  cent  for  Durham  and  Northumber- 
land; but  at  ages  35  and  over  the  proportions  tend  toward  con- 
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formity.  It  is,  however,  extremely  suggestive  that,  comparing  the 
two  coal  fields,  the  mortality  from  nontuberculous  respiratory  dis- 
eases should  be  so  decidedly  at  variance.  The  proportion  of  deaths 
from  bronchitis,  for  illustration,  in  Durham  and  Northumberland 
is  6.3  per  cent,  against  9.8  per  cent  for  Monmouthshire  and  South 
Wales,  and  for  pneumonia  the  corresponding  proportions  are  6.6  per 
cent  and  10.3  per  cent,  respectively.  To  a  limited  extent  these  statistics 
are  affected,  of  course,  by  the  higher  proportion  of  accidental  deaths 
in  the  Monmouthshire  and  South  Wales  coal-mining  district,  as  20.1 
per  cent  of  deaths  from  all  causes  are  from  accidents,  against  12.8 
per  cent  for  Durham  and  Northumberland.  While  the  two  mining 
districts  have  approximately  the  same  mining  population,  however, 
and  the  same  number  of  deaths  from  pulmonary  tuberculosis,  there 
are  only  256  deaths  from  bronchitis  in  Durham  and  Northumber- 
land, against  435  deaths  in  Monmouthshire  and  South  Wales ;  and 
228  deaths  from  pneumonia  in  Durham  and  Northumberland,  against 
456  deaths  in  Monmouthshire  and  South  Wales.  The  relative  mor- 
tality rates,  therefore,  per  thousand  exposed  to  risk  would  confirm  the 
general  conclusions  based  upon  the  proportional  data,  regardless  of 
the  important  differences  in  the  relative  frequency  of  mine  accidents. 

EFFECT  OF  VARIATIONS  IN  LOCAL  CONDITIONS  ON  THE  MOETALITY  FROM 

RESPIRATORY  DISEASES, 

This  rather  extended  analysis  is  far  from  sufficient  for  the  purpose 
of  emphasizing  concisely  and  conclusively  the  local  variations  in  the 
proportionate  mortality  from  pulmonary  tuberculosis  and  nontu- 
berculous respiratory  diseases  in  the  different  mining  districts  of 
England  and  Wales.  It  is  a  safe  inference,  however,  that  corre- 
sponding variations  would  be  disclosed  by  a  similar  analysis  of  the 
mortality  data  for  the  different  coal  fields  of  the  United  States, 
which,  however,  unfortunately  at  the  present  time  are  not  available. 
The  differences  are  unquestionably  in  a  measure  attributable  to  local 
climatic  variations,  fogs,  smoke,  etc.,  which  influence  the  death  rates 
from  nontuberculous  respiratory  diseases,  aside  from  equally  if  not 
more  important  differences  in  habits,  housing,  and  labor  conditions. 
How  far  the  medical  terminology  is  entirely  trustworthy  is  also  an 
open  question.  It  is  quite  possible  that  death  certification  is  more 
accurate  and  complete  in  England  and  Wales  than  in  the  United 
States,. and  that  the  higher  mortality  from  bronchitis  and  pneumonia 
is  a  true  difference  on  account  of  accuracy  in  diagnosis,  based  upon 
a  careful  consideration  of  all  the  clinical  symptoms  of  the  diseases. 
The  differential  diagnosis  of  true  pulmonary  tuberculosis  involves 
serious  difficulties  which,  on  the  part  of  the  superficial  practitioner, 
may  frequently  lead  to  a  death  being  assigned  to  pulmonary  tubercu- 
losis when  as  a  matter  of  fact  the  disease  was  not  true  tuberculosis 
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but  a  true  pneumoconiosis  or  antliracosis,  as  the  case  may  be  It  is 
therefore,  of  much  importance  that  the  subject  should  receive  more 
extended  critical  and  qualified  scientific  consideration,  so  that  sound 
conclusions  may  be  available  in  place  of  more  or  less  misleading  and 
.superficial  generalities. 

RELATIVE  FKEaUEM-CT  OF  ANTHEACOSIS. 

The  problem  under  consideration  is  much  more  complex  than  in 
the  case  of  occupations  where  the  accident  factor,  is  of  relatively 
lesser  importance,  men,  however,  reasonable  allowance  is  made  for 
the  eflects  of  accidents  upon  the  mortality  of  coal  miners  from  pul- 
monary tuberculosis,  it  is  safe  to  assume  that  in  coal  mining  there  is 
a  lesser  inherent  liability  to  this  disease  than  in  metal  mining  in  conse- 
quence of  the  special  mechanical  and  chemical  properties  of  coal  dust, 
aside,  of  course,  from  certain  well-recognized  changes,  such  as  mate- 
rially improved  methods  of  ventilation,  better  air  conditions,  lesser 
air  pollution  by  high  explosives,  etc.    Shufflebotham,  in  his  Milroy 
Lectures  on  the  "Hygienic  aspect  of  the  coal-mining  industry  in 
the  United  Kingdom,"  has  stated  that  at  the  present  time  "  in  Great 
Britain  fibrosis  of  the  lungs  among  miners  can  be  said  to  be  prac- 
tically nonexistent,  and  its  disappearance  can  be  wholly  attributed 
to  the  enforced  improvements  in  the  ventilation  in  mines,  to  im- 
provements in  illumination,  and  to  shorter  working  hours."  He 
remarks  that  the  evidence  given  before  the  departmental  committee 
on  industrial  diseases  was  practically  unanimous  on  this  point.  No 
corresponding  investigations  have  been  made  in  this  country  regard- 
ing the  occun-ence  of  true  fibroid  phthisis  or  nontuberculous  lung 
disease  among  coal  miners.    Anthracosis,  or  infiltration  of  the  lung 
with  coal  dust,  is,  of  course,  extremely  common;  in  fact,  universal. 
Investigations  made  in  this  country  are  quite  conclusive  that  more 
or  less  health-injurious  consequences  must  in  course  of  time  result 
from  an  extensive  coal-dust  infiltration.    As  regards  pulmonary 
tuberculosis  the  experience  in  tliis  country  is  confirmed  by  the  in- 
vestigations of  Shufflebotham,  who  remarks,  with  special  reference 
to  Great  Britain,  that — 

Tuberculosis  of  the  lungs  is  not  so  commonly  found  among  coal 
miners  as  among  many  other  occupations,  and  the  statistics  of  the 
registrar  general  with  regard  to  mortality  from  this  cause  show  that 
while  the  mortality  figure  for  all  occupied  males  in  England  and 
Wales  is  17o,  that  for  the  coal  miner  is  only  86;  metalliferous  miners, 
however,  are  not  so  fortunate  in  this  respect,  the  figure  for  the 
Cornish  tin  miner  being  838  (the  highest  on  the  list  of  all  occupa-" 
tions)  ;  the  copper  miner,  501 ;  and  the  lead  miner,  344.  With  regard 
to  other  diseases  of  the  re-spiratoiy  system,  while  the  mortality  figure 
for  all  occupied  males  is  78,  that  for  the  coal  miner  is  140.  The 
copper  miner  heads  the  list  with  665,  the  tin  miner  coming  second, 
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with  a  mortality  figure  of  187 ;  tlie  potter  and  the  Sheffield  grinder- 
frequent  vicrtms  of  this  disease— are  represented  by  mortality  fig- 
ures of  361  and  173,  respectively. 

Shufflebotham,  in  the  lecture  referred  to,  makes  brief  mention  of 
American  investigations  by  Wainwright  and  Nichols,  whose  ex- 
perience was  drawn  from  an  extensive  area  of  observations,  and 
who  conclude  that  "  miners'  asthma  "  is  clinically  chronic  bronchitis 
and  emphysema  and  that  it  is  associated  with  epithelial  irritation, 
tliickening  of  the  connective  tissue  and  consequent  loss  of  elas- 
ticity. "Miners'  asthma"  is  a  term  in  rather  common  use  in  the 
ccal  regions,  but  the  general  inference  is  that  there  are  no  serious 
complications  with  pulmonary  tuberculosis,  nor  is  the  actual  mor- 
tality from  this  disease  as  high  as  would  naturally  be  expected. 
Collis,  in  his  Milroy  Lectures  on  "Industrial  pneumoconiosis,"  ob- 
serves, with  reference  to  true  dilst  asthma,  that  it  is  always  asso- 
ciated with  an  excessive  incidence  of  bronchitis;  and  he  briefly  pre- 
sents the  distinctive  features  of  this  form  of  asthma  as  follows: 
"(i)  Occurrence  of  asthmatic  attacks  during  exposure  to  dust  and 
the  cessation  of  attacks  on  leaving  the  dusty  atmosphere,  (ii)  im- 
mobility of  the  diaphragm,  and  (iii)  overaction  of  the  superior  in- 
tercostal and  extraordinary  muscles  of  respiration."  With  special 
reference  to  coal  miners  he  remarks  that — 

Fifty  years  ago  asthma  was  common  among  coal  miners.  "  Then 
in  every  little  mining  village,"  writes  the  secretary  of  a  miners'  asso- 
ciation, "  there  was  a  contingent  of  old  miners  past  work  on  account 
of  difficulty  of  breathing,  a  stage  usually  reached  between  40  and  50 
years  of  age";  and  this  ^statement  is  borne  out  by  Greenhow,  who 
tells  of  the  ravages  wrought  in  his  day  among  coal  miners  irt  South 
Staffordshire  by  asthma.  "  Some  miners  retain  their  health  till  an 
advanced  period  of  life,  but  the  greater  number  suffer,  more  or  less, 
from  asthmatical  symj)toms  before  attaining  the  age  of  50,  and  many 
break  down  and  are  disabled  at  40  to  50  years  of  age,  *  *  *  a 
'miner  is  usually  an  old  man  at  50,  and  few  men  *  *  *  ^.^.^  fQ^^-^^ 
at  work  beyond  that  age."  The  same  observer  also  mentions  the 
disease  as  prevalent  in  the  South  Wales  coal  field,  and  while  attribut- 
ing it  to  bad  ventilation  in  the  mines,  states  that  the  miners  blamed 
the  fumes  from  explosives.  He  contrasts  the  condition  with  that 
seen  among  lead  miners  and  tin  miners,  as  one  with  emphysema  more 
frequent,  with  less  pneumonia,  developing  later  in  life,"  and,  while 
associated  with  chronic  bronchitis,  not  associated  at  an  early  period 
of  life  with  slight  dyspnoea. 

Collis  also  refers  to  investigations  by  Wainwright  and  Nichols, 
published  in  the  Journal  of  Medical  Sciences  for  1905  under  the 
title  "  The  relation  between  anth  racosis  and  pulmonary  tuberculosis," 
stating,  in  part,  that  at  Scranton  during  1894-1904  asthma  accounted 
for  7  per  cent  of  all  deaths  among  coal  miners  as  compared  with  1.6 
per  cent  among  all  occupied  males;  and  these  observers  further  state 
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that  the  condition  as  seen  among  the  miners  is  one  of  chronic  bron- 
chitis and  emphysema.  After  carefully  considering  all  the  med'cal 
aspects  of  the  disease,  CoUis  concludes  that  the  exact  termfnoWy 
ot  the  disease  remains  somewhat  doubtful,  but  that  though  formerlv 
quite  common,  it  is  now  extremely  rare  in  its  classical  form,  at  leas^ 
m  the  coal  mines  of  the  United  Kingdom.^  Shufflebotham  concludes 
his  observations  on  coal  dust  with  the  following  interesting  and  im- 
por  ant  statement,  also  including  observations  by  Wainwright  and 
JNiciiois,  based  upon  American  experience: 

It  has  been  asserted  by  many  authorities  that  coal  dust  has  germi- 
cidal properties,  and  m  favor  of  this  view  we  have  the  experience  of 
colliery  surgeons  who  record  that  extensive  wounds  full  of  coal  dust 
heal  rapidly,  and  even  lacerated  wounds  sustained  through  in  uries 
in  coa  mines  can  be  stitched  up  without  hesitation;  veterinary  sur- 
geons have  similar  experience  in  the  treatment  of  pit  ponies.  As  a 
result  of  their  experiments  Wainwright  and  Nichols  dismissed  the 
theory  that  coal  dust  possesses  any  germicidal  property;  they  believe 
that  coa  dust  m  the  lungs  does  exert  a  real  protective  influence 
against  the  tubercle  bacilli,  but  that  the  reduced  mortality  from  tuber- 
culosis is  not  due  to  any  antiseptic  property  of  the  coal  dust  but  to  its 
stimulating  eliect  on  the  lung  tissue  and  increased  growth  of  con- 
nective tissue.  Among  other  experiments  they  kept  guinea,  pio-g  for 
two  months  in  an  atmosphere  of  coal  dust,  and  afterwards  a'' pure 
culture  ot  tubercle  bacilli  was  injected.  Animals  were  treated  simi- 
larly who  had  not  been  subjected  to  the  coal  dust.  They  found  that 
m  the  latter  cases  tubercle  was  found  in  the  lung  on  post-mortem  ex- 
amination, but  that  in  the  former  case  no  tubercles  could  be  detected 
Nichols  advances  the  theory  that  the  protective  influence  of  the  coai 
dust  IS  due  to  the  action  of  the  soluble  calcium  salts  which  form  a 
large  proportion  of  the  ash  of  the  coal  dust. 

COMPARATIVE  MORTALITY  IN  COAL  MINING  AND  AGRICTJLTXTRE. 

As  explained  in  the  general  introduction,  the  proportionate  mor- 
tality is  more  useful  and  conclusive  in  connection  with  inquiries  into 
the  medical  aspects  of  industrial  hygiene  than  the  use  of  mortality ' 
rates  per  thousand  of  those  exposed  to  risk.  Whenever  available, 
however,  such  rates  can  be  utilized  to  good  advantage,  and  in 
Table  154  the  general  mortality  of  the  coal  miners  of  England 
and  Wales,  by  divisional  periods  of  life,  is  compared  with  the  mor- 
tality of  occupied  males  in  agricultural  districts.  The  comparison 
also  includes  the  data  in  detail  for  the  six  mining  districts  of  the 
United  Kingdom. 

*  For  a  more  recent  discussion  of  the  relation  of  coal  dust  to  plitlilsls,  see  The  Hos- 
pital, London,  June  17,  1916,  p.  252. 
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Tablf.  15-t.-C0MPARATIVE  MORTALITY  (RATES  PER  1,000)  FROM  ALL  CAUSES  AMONG 
COAL  MINERS  (OCCUPIED  ONLY)  AND  OCCUPIED  MALES  IN  AGRICULTURAL  DIS- 
TRICTS, ENGLAND  AND  WALES,  1900  TO  1902. 


Agp-  at  death. 

Occupied 

raalt^s 
(aijriciil- 

tiiral  dis- 
tricts). 

Coai 
miners 
(all  (lis- 

trirt  ^:^ 

t-i.  lv.<l;£>  J- 

Durham 

and 
North- 
umber- 
land. 

I>anca- 
sh  iro. 

west 
Riding. 

Derby- 
shire and 
Notting- 
liam- 
shiro. 

Ol.dilOI  u- 

sliire. 

Mon- 
mouth- 
shire and 
South 
Wales. 

15  to  19  Tears  

1.95 

3.20 

3.14 

3.65 

2.85 

2.56 

■  2.49 

4.03 

2(1  to  24  venrs  

4.21 

4.47 

4.SS 

4.86 

3.<f0 

3.79 

4.00. 

5.01 

25  to  .'i  l  years  

5. 16 

4.!)3 

4., 54 

6.01 

4.27 

3.33 

4.16 

5.78 

35  to  *14  years  

7.17 

7.65 

6.  76 

9.03 

7. 48 

5.97 

6.65 

8.91 

45  to  .54  years  

11.73 

14.67 

13.79 

17.44 

13.01 

11.25 

16.07 

15. 94 

55  to  64  .vwrs  

22.53 

35. 98 

31.63 

42.41 

33.97 

31.25 

38.00 

39.  S4 

85.  OS 

139. 82 

155. 40 

136. 61 

142. 19 

149.  04 

163. 21 

105.30 

The  table  clearlj'  reflects  the  rehitively  favorable  mortality  of  coal 
miners,  but  some  important  exceptions  to  this  conclusion  are  brought 
out  by  the  comj^arison,  iDarticulaiiy  for  certain  mining  districts  and 
the  more  advanced  age  periods.  The  rates  are  highest  at  ages  25  to  6J: 
in  the  Lancashire  district,  and  at  ages  65  and  over  in  the  mining  dis- 
trict of  Staffordshire.  Ai  the  younger  ages,  that  is,  under  25,  the 
rates  are  highest  in  the  mining  district  of  Monmouthshire  and  South 
Wales. 

A  similar  comparison  of  the  mortality  from  pulmonary  tuberculo- 
sis (phthisis)  is  shown  in  Table  155. 

Tahle  155.— COMPARATn'E  MORTALITY  (RATES  PER  1,000)  FROM  PHTHISIS  OF  COAL 
MINERS  (OCCUPIED  ONLY)  AND  OCCUPIED  MALES  IN  AGRICULTURAL  DISTRICTS 
ENGLAND  AND  WALES,  1900  TO  1902. 


Age  at  death. 

Occupied 

males 
(ag.ioul- 
tuj-al  dis- 
tricts). 

Coal 
miners 
(all  dis- 
tricts). 

Durham 

and 
North- 
umber- 
land. 

0..36 

0.41 

0.73 

20  to  24  years  .  

1.09 

1.01 

1.65 

25  to  34  years  '.  

1.10 

.91 

1.10 

35  to  44  .years  

1.02 

1.05 

1.01 

45  to  54  years  

1.16 

1.47 

1.32 

55  to  64  years  

.88 

1.84 

1.62 

65  years  and  over 

.81 

1. 63 

L71 

Lanca- 
shire. 


0.3S 
.89 
.81 
1.25 
1.76 
2.45 
2. 17 


West 
Riding. 

Derby- 
shire and 
Notting- 
ham- 
shii'e. 

StalTord- 
shire. 

Mon- 
mouth- 
shire and 
South 
Wales. 

0.39 

0..32 

0.  IS 

0.34 

.70 

1.13 

.6S 

.90 

.80 

.04 

.65 

.95 

1.02 

.  77 

.95 

1.20 

1.88 

1.19 

1.38 

1.43 

1.88 

1.47 

1.02 

2.34 

1.16 

2.24 

1.57 

1.44 

The  table  emphasizes  the  wide  variations  in  the  specific  death  rates 
of  pulmonary  tuberculosis  in  the  different  mining  districts  and  the 
rehitively  low  rates  prevailing  in  all  districts  wdien  comparison  is 
made  with  the  con-esponding  mortality  of  occupied  males  in  agricul- 
tural districts.  It  must  be  considered  in  this  connection,  however, 
that  the  social  and  economic  status  of  agricultural  labor  in  England' 
and  Wales  is  distinctly  below  the  average  for  the  United  States. 

OA  account  of  the  exceptional  importance  of  the  nontuberculous 
respiratory  diseases  in  the  case  of  coal  miners,  Table  15G  shows  the 
rates  of  mortality  from  bronchitis  and  pneumonia,  in  a  manner  uni- 
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form  with  the  preceding  tables  for  all  causes  and  for  pulmonar, 
tuberculosis.  i-'uiiiiuiicii;y 

CULTUHA1  DISTEICTS,  ENGLAND  ADD  W.U.ES,  im  TO  !«S 


Age  at  death. 

Ocoupied 

males 
(agricul- 
tural dis- 
tricts). 

Coal 
miners 
(all  dis- 
tricts). 

j.'urnain 

and 
North- 
umber- 
land. 

Lancar 
shire. 

AVest 
Elding. 

Derby- 
shire and 
Notting- 
ham- 
shire. 

Stafford- 
shire. 

 '■  ■ 

Mon- 
mouth- 
shire and 
South 
Wales. 

IS  to  19  vears  

20  to  24  years  

0. 0083 

0. 0032 
.0199 
.  0C46 
.2284 
1.0951 
5.5466 
27: 9639 

0. 015* 
.0505 
.0490 
.  1517 
.4663 
3. 0570 
18. 8600 

25  to  34  vCiJrs 

35  to  44  yeurs.  

45  to  54  voarSi . . 

.  0261 
.  0713 
.2179 
.  9593 
.8431 

.0156 
.  4572 
1.9410 
7.4400 
34.  9700 

0. 0402 
.2706 
.9671 

4. 8120 
30. 0100 

0.0567 
.1660 

0. 0239 
.  13Ki 

0. 013i 

!o7n 

.2048 

55  to  64  years  

.  4244 

1. 8680 

1.3230 

65  years  and  over... 

3.  9410 
34. 6000 

7. 6200 
42. 1000 

8.1470 
24.0606 

PNEXJMONIA. 

IS  to  19  years  

to  ta24-years.  

25  to  34  years  

.0794 
.0201 
.  2349 
.5610 
.  8084 
1. 1020 
2. 7620 

.2339 
.3250 
.  5285' 
.8932 
1.6382 
2. 9906 
5.8328 

.0929 
.1616 
.  2452 
.  4828 
1. 35S0 
1.8770 
5. 1300 

.4309 
.5404 
1.0058 
1.5500 
2.  8210 
6. 1300 
6.9200 

.1317 
.2492 
.5225 
.7540 
1. 2704 
2.4410 
6. 7000 

.2913 
.  18S1 

.1132 
.3598 

.3.32; 
.4424 

35  to  44  years  

45  to  54'  years. .. 

.1701 
.7191 

.2870 
.  4771 

.  727C 
1.2O40 

55  to  (i4  years  

65' years  and  over. .. 

.8912 
2. 1080 
6. 0900 

1.4250 
3.4500 
6. 0200 

1.93O0 
3.7300 
6.050e 

These  tables  will  be  found  exceptionally  useful  in  tlie  fiu-therance 
of  an  effort  to  ascertain  in  a  more  conclusive  manner  the  true 
incidence  of  pulraonaiy  tuberculosis  and  nontuberculous  respiratory 
diseases  among  coal  miners,  with  a  due  regard  to  the  geographical 
distribution  of  the  mining  industry.    It  sustains  the  earlier  con- 
clu^sion.  that  the  relative  infrequency  of  pulmonary  diseases  among 
coal  minei-s  is  more  apparent  than  real,  wlien  consideration  k 
given  to  the  excess  in  the  mortality  from  nontuberculous  respiratory 
diseases  among  coal  miners,  in  comparison  with  other  industries  or 
hibor  empio3^ed  in  agriculture.    The  entire  question  of  anthracosis. 
or  coal  miners'  phthisis^  has  been  recently  reviewed  by  Sir  Thomas 
Oliver,  in  Kober  and  Hanson's  Diseases  of  Occupation  and  Voca- 
tional Hygiene.    Sir  Thomas  Oliver  ex^Dlains  that  "from  an  his- 
torical point  of  view  the  opening  out  of  the  South  Wales  coal  fields 
is  a  modern  development  compared  with  those  of  Northumberland, 
but  owing  to-  the  smokeless  character  of  the  coal  and  its  suitability 
for  steamship  purposes,  the  industiy  received  an  impetus  half  a  cen- 
tury ago  which  has  not  yet  begun  to  decline."^  He  recalls  that,  "  Wher 
Sir  John  Simon  wrote  upon  the  subject  nearly  50  years  ago  he  Avas 
of  the  opinion  that  there  was  a  larger  amount  of  bronchial  and 
respiratory  diseases  among  the  Welsh  miners  than  among  the  North- 
umberland, a=  circumstance  which  he  attributed  to  the  laetter  ventila- 
tion of  the  mines  in  the  North  of  England."    These  earlier  observa- 
tions are  only  to  a  limited  extent  confirmed  b}'^  more  recent  experi- 
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enee,  which  does  not  indicate  an  excess  of  pneumonia  or  bronchitis 
in  the  coal  fields  of  Monmouthshire  and  South  Wales,  as  clearly 
brought  out  by  ^he  preceding  series  of  tables. 

AWTHBACOaiS  AND  PHTHISIS. 

Unfortunately  most  of  the  prevailing  views  regarding  anthracosisT 
or  the  so-called  coal  miners'  phthisis,  are  not  based  upon  a  thorough 
iind  critical  analysis  of  morbidity  and  mortality  data.  This  conclu- 
sion applies  to  the  very  interesting  observations  of  AVainwright  and 
NiGhols,  first  published  in  the  American  Journal  of  the  Medical  Sci- 
ertces  (1905)  under  the  title,  "The  relation  between  anthracosis  and 
pulmonary  tuberculosis."  The  conclusions  aelvanced  I'est  in  part- 
upon  a  superficial  anatysis  of  the  mortality  statistics  of  the  United 
States  census  for  1900  and  a  special  analysis  of  the  death  certificates 
of  the  city  of  Scranton,  Pa.  The  authors  observe  that  miners' 
phthisis  is  an  unfortunate  term  used  in  England,  and  undoubtedly 
a  misnomer  as  far  as  the  phthisical  aspect  of  miners'  lung  diseases 
is  concerned.  Tuberculous  lesions  in  miners  are,  of  course,  due  to 
the  tubercle  bacillus,  without  which,  in  other  words,  true  tuberculosis 
can  not  exist.  The  nontvibereulous  lung  diseases  among  coal  miners 
in  particular  are,  therefore,  of  special  importance;  but  there  are 
i-easons  for  believing  that  a  clinical  diagnosis  is  frequently  quite 
STiperficial  and  fails  to  distinguish  fairly  between  a  case  of  true 
phthisis,  or  pulmonary  tuberculosis,  and  a  case  of  apparent  phthisis, 
or  anthracosis,-  which  is,  in  its  inception  at  least,  a  nontuberculous 
lung  disease,  manifesting  itself  in  a  chronic  bronchitis,  asthma,  or 
pneumonia.  By  means  of  special  methods  of  research  Wainwriglit 
and  Nichols  ascertained  that  the  foreign  matter  in  the  lungs  of  old 
miners,  on  the  basis  of  autopsy  findings,  was  about  33  per  cent  of  the 
dried  lung,  whereas  in  normal  subjects  not  especially  exposed  to  dust 
the  proportion  is  only  from  1  to  3  per  cent.  In  view  of  the  thorough 
impregnation  of  the  lung  with  coal  dust,  it  is,  therefoi-e,  difficult  to 
accept  the  conclusion  that  such  impregnation  to  the  quantitative 
extent  of  one-third  of  the  lung  substances  should  not  be  injurious. 

It  is  true,  as  pointed  out  by  Wainwright  and  Nichols,  that  there 
are  special'  advantages  in  mine  work,  and  that  in  Pennsylvania  in 
particular  the  mine  employee  fi-equently  "has  to  walk  several  miles 
to  the  shaft  through  the  fine  air  of  high  altitudes,"  and  there  is  the 
ad.jitif^nal  advantage  of  a  fairly  satisfactory  economic  status.  All 
of  this,  no  doubt,  must  have  some  influence  on  the  health  of  miners 
m  general,  and  the  relative  frequenc}'  of  puhnonarv  tuberculosis  in 
ivartieular.  The  authors,  however,  go  too  far  when  they  maintain 
tlmt  It  IS  not  a  feet  that  minei-S  who  have  contracted  tuberculosis 
fi-e<iuently  seek  lighter  work,  and  frequently  on  death  they  are  recris- 
tered  in  the  second  occupation,  to  which  they  do  not  belong,  and  that 
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«ievefore,  the  true  death  rate  among  miners  is  artificially  reduced 
lo  anyone  thoroughly  familiar  with  the  conditions  in  the  minino- 
districts  of  the  United  States  there  can  be  no  question  of  doubt  that 
labor  changes  are  quite  common  and  that  in  a  measure  they  are 
directly  attributable  to  a  desire  to  replace  an  apparently  unhealthful 
employment  underground,  by  an  occupation  with  a  lesser  liability  to 
diseases  resulting  from  continuous  and  considerable  coal-dust"  ex- 
posure.   (On  this  point,  see  p.  381.) 

The  same  authors  hold  that  there  is  also  no  justification  for  the 
view  that  there  is  a  process  of  natural  selection  in  the  case  of 
miners,  in  accordance  with  which  the  physically  suiD«rior  type  would 
seek  employment,  rather  than  the  general  average  of  boys  and  men 
not  particularly  concerned  as  regards  the  physical  aptitude  for  the 
more  or  less  arduous  work  underground.  They  hold  that  weaklings, 
even  when  admitted  to  the  mining  occupations,  are  not  weeded  out 
later,  and  that  mine  labor  "is  certainly  not  more  laborious  than 
that  of  the  farm  laborer,  with  whom  they  are  nearly  equal  in  point 
of  tuberculosis  mortality."  This  conclusion  can  not  be  accepted, 
for  mine  labor  underground  is  continuous  during  8,  9,  or  10  hours, 
as  the  case  may  be,  whereas  farm  labor  is  intermittent,  and  excessive 
physical  strain  is  rather  exceptional.  In  modern  coal  mining,  practi- 
cally on  account  of  the  extensive  use  of  heavy  mining  macliinerj^,  the 
physical  requirements  are,  in  all  probability,  even  greater  than  under 
the  earlier  conditions  of  mining  by  pick  and  hand.    (See  p.  319.) 

The  analysis  of  the  Scranton  vital  statistics  was  not  made  with 
reference  to  age,  so  that  the  proportionate  mortality  figure  of  3.37 
per  cent  of  deaths  from  pulmonary  tuberculosis  can  hardly  be  con- 
sidered conclusive  when  compared  with  the  corresponding  percentage 
for  other  occupied  males  of  9.97.  The  authors  do  not  draw  sufficient 
attention  to  the  fact  that  the  proportion  of  deaths  from  asthma  in 
their  own  figures  was  7.07  per  cent  for  anthracite  coal  miners  against 
1.58  per  cent  for  all  other  occupied  males,  and  thi-oughout  tlieir  dis- 
cussion they  fail  to  emphasize  the  possible  nonapplication  of  their 
conclusion  to  bituminous  coal  miners,  with  whom  the  conditions  may 
vary  fundamental!}^  as  regards  the  chemical  and  mechanical  prop- 
erties of  the  coal  dust  from  the  corresponding  conditions  in  anthra-  ' 
cite  mining.  After  combining  the  proportionate  mort^ility  from  all 
lung  diseases,  whether  tuberculous  or  nontuberculous,  the  results 
show  that  of  the  deaths  of  anthracite  mine  workers  23.4:5  per  cent 
were  caused  by  this  group  of  respiratory  diseases  against  27.86  per 
cent  for  all  other  occupied  males.  It  is  quite  probable  that  the  latter 
group  includes  a  considerable  proportion  of  men  Avho  formerly 
worked  in  mines,  which  in  part  would  account  for  the  higher  propor- 
tionate mortality  figure  from  pneumonia,  or  13.85  per  cent  for  all 
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other  occupied  males  at  Scranton  against  10.96  per  cent  for  anthra- 
cite mine  workers. 

The  vital  statistics  of  the  State  of  Pennsylvania,  unfortunately, 
are  not  available  by  occupations,  with  a  due  regard  to  divisional 
periods  of  life.  The  city  of  Scranton  consists  so  largely  of  m»n 
employed  in  coal  mining,  or  formerly  employed  in  that  occupation, 
that  it  is  of  some  significance  that  the  proportionate  mortality  from 
tuberculous  and  respiratory  diseases  should  be  23.6  per  cent  of  the 
luortality  from  all  causes  against  22.2  per  cent  for  the  State  of 
Pennsylvania.^  Similar  data  for  the  city  of  Wilkes-B<arre  show  a 
di\ergence  from  the  Scranton  data  and  indicate  a  lower  proportion 
of  deaths  from  pulmonary  tuberculosis  and  pneumonia  but  a  some- 
what higher  proportion  of  deaths  from  accidents.  Excluding  the 
deaths  from  accidents,  it  appears  that  in  Scranton  26.4  per  cent  of  all 
tlie  deaths  are  caused  by  tuberculous  or  nontuberculous  respiratory 
diseases  against  23.1  per  cent  for  the  city  of  Wilkes-Barre  and  23.9 
per  cent  for  the  State  of  Pennsylvania.  When,  therefore,  proper 
allowance  is  made  for  the  factor  of  occupational  elimination,  the 
available  data  indicate  that  the  alleged  immunity  of  coal  miners 
from  pulmonary  tuberculosis,  while  unquestionably  true  in  a  meas- 
ure, is  not  as  important  as  generally  assumed  on  account  of  the 
relatively  excessive  mortality  from  nontuberculous  respiratoiy  dis- 
eases, of  which  no  doubt  a  considerable  proportion  are  deaths 
from  anthracosis  not  complicated  by  a  superinduced  pulmonary 
tuberculosis  or  true  phthisis.  There  is  the  utmost  urgency  in  this 
matter  that  old  and  more  or  less  general  and  frequently  misleading 

»A  more  recent  analysis  of  the  mortality  of  the  city  of  Scranton,  with  comparative 
data  for  Wilkes-Barre  and  the  remainder  of  the  State,  for  the  i)eriod  1911  to  1915,  is  as 
follows : 

Companiiive  inorlality  of  Peniisylvania,  1911  to  1915. 
[Rate  per  100,000  population.] 


Cause  of  death. 

Scrantcn. 

Wilkes- 
Barre. 

Remain- 
der of 
State. 

Puimcnarv  tuberculosis  

79.9 
Ifi.  6 
2H1.  2 
153.5 

74.9 
19.4 
212.  5 
.179.7 

110.5 
Ui.4 

IS  1.2 
98.9 

Other  tuberculosis  

According  to  this  table,  which,  of  course,  is  for  the  .general  population  and  not  e.vclu- 
sively  for  the  mining  population,  the  mortality  from  tuberculosis  attributable  to  the  two 
principal  urban  centers  of  the  anthracite  mining  industry  was  considerably  below  the 
average  for  the  remainder  of  the  State  ;  in  contrast,  the  mortality  from  uoiitubercuious 
respiratory  diseases  was  quite  considerably  in  excess  for  both  Scranton  and  Wilkes-Barre 
aside  from  a  much  higher  mortality  tluin  those  two  localities  for  violence.  The  propor' 
tion  of  population,  ages  15  to  64  years,  is  practically  the  same,  or  about  C5  per  cent  in 
Scranton,  Wilkes-Barre,  and  the  remainder  of  the  State  ;  the  proportion  of  population 
ages  Ou  years  aud  over,  however,  according  to  the  census  of  1910,  was  2.8  per  cent  for 
bcrunton,  2.0  per  cent  for  Wilkes-Barre,  against  4.3  per  cent  for  the  State  as  a  whole. 
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data  and  observations  should  be  disregarded  and  that  the  entire 
question  should  be  subjected  to  a  strictly  scientific  and  critical  an- 
alysis. Conclusions  based  upon  fragmentaiy  observations  derived 
from  the  experience  of  physicians  in  coal-mining  centers  throughout 
(he  world  can  not  be  safely  applied  to  modern  coal-miniug  c^'ondi- 
tions  in  the  United  States.  The  relatively  high  mortality  from 
asthma,  bronchitis,,  and  pneumonia  among  coal  miners  is  certainly 
suggestive  of  more  or  less  health-injurious  conditions  underground, 
jirobably  directly  related  to  dust  exposure,  which  can  not  be  ex- 
plained on  any  other  principle  of  correlation  in  disease. 

IFOKTALITY  OF  AMERICAIT  COAL  MIWEBS. 

Table  157  shows  the  proportionate  mortality  of  coal  miners  in  the 
experience  of  the  Prudential  Insurance  Co.  of  America  for  the 
period  1907  to  1914,  including  3,658  deaths  from  all  causes  and  354 
deaths  from  pulmonary  tuberculosis,  or  9.7  per  cent.  This  is  almost 
the  exact  propoi-tion  (9.8  per  cent)  ascertained  by  the  analysis  of  the 
English  mortality  statistics  for  occupied  miners  only  for  an  earlier 
period. 


Tahle  157.— proportionate  MORTALITY  OF  COAL  MINERS  FROM  PULMONARY 
TUBERCULOSIS,  INDUSTRIAL  EXPERIENCE  OF  PRUDENTIAL  CO  1907  TO  1914  BY 
AGE  GROUPS, 


Deathsfrom  pulmonary 

tuberculosis. 

Deaths 

Age  at  deatlu 

Irom  all 

caases. 

Per  cent  of 

Number. 

deaths  from 

all  causes. 

15  to  24  vears    

364 
395 
468 
840 
917 
674 

27 
52 
58 
103 

78 
36 

7.4 
13.3 
12.4 
12.3 
8.5 
5.3 

25  to  34  years  

?5  to  44  years  

ti  to  54  years  

Total,  15  years  aad  over   

3,658 

354 

9.7 

T.VBi.E  158. -PROPORTIONATE  MORTALITY  OF  COAL  MINERS  FROM  NONTUBERCU- 
LOUS- RESPIRATORY  DISEASES,  INDUSTRIAL  EXPERIENCE  OF  PRUDENTIAL  CO., 
1907  TO  1914,  BY  CAUSE  OF  DEATH. 


Deaths  from  nontuber- 

culous  respiratorv 

diseases. 

Cause  of  death. 

Percent  o( 

Number. 

dentlisfrora 

all  eau.scs. 

13T 
81 
397 
124 

3.7 
2.2 
10.il 
3.4 

739 
SS5 

20.2 
24.2 
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The  comparison  of  the  Prudential  and  English  experiences  is 
exceptionally  instructive.  The  combined  mortality  from  noutuber- 
eulous  respiratory  diseases  in  the  English  experience  was  21.1  per 
cent,  against  20.2  per  cent  in  the  experience  of  the  Prudential  Co., 
but  the  details  of  the  experience  vary  widely,  especially  as  regards 
the  proportionate  mortality  from  pulmonary  tuberculosis  during 
the  eai'lier  years  of  life,,  which  in  a  measure  no  doubt  is  directly 
attributable  to  the  more  effective  safeguarding  of  young  men  em- 
ployees and  restrictive  legislation  against  the  employment  of  chil- 
dren underground.  At  the  older  ages  the  proportionate  mortality 
fi-om  pulmonary  tuberculosis  in  this  country  is  apparently  higher 
than  in  England,  due  possibly  to  a  tendency  in  superficial  .clinical 
diagnoses  to  report  deaths  as  phthisis  Avhich  should  more  properly 
be  retiu-ned  as  chronic  bronchitis  and  astlima;  or  possibly  the  ten- 
dency may  be  the  other  way  in  England,  to  return  deaths  as  bronchi- 
tis properly  assignable  to  pulmonary  tuberculosis.  There  are,  how- 
ever, reasons  for  believing  that  nontuberculous  lung  diseases  are  more 
common  among  the  coal  miners  in  this  country  than  among  those  of 
England  and  Wales.  The  comparativ^e  statistics  are  further  affected 
by  climatic  conditions  and  also  by  the  fact  that  coal-mining  accidents 
in  this  country  are  more  common  than  in  England.  The  Prudential 
statistics  are  strictly  limited  to  coal  miners  and  do  not  include  other 
mine  employees  in  so  far  as  the  fact  is  indicated  on  the  death  certifi- 
cates. For  the  purpose  of  facilitating  convenient  comparison  with 
corresponding  proportionate  mortality  statistics  for  England  and 
Wales  Table  loi>  is  included  showing  the  details  by  divisional  periods 
of  life  for  nontuberculous  respiratory  diseases. 

T.>.BI,E  159.— COMPiVRATIVE  MORTALITY  OF  GOAL  MINERS  FROM  NONTUBERCULOUS 
RESPIRATORY  DISEASES,  INDUSTRIAL  EXPERIENCE  OF  PRUDENTIAL  CO.,  1907  TO 
1914,  BY  A&E  GROUPS. 


Deaths  from  nontnherculons  respiratory  diseases. 


Age  at  death. 

Deaths 
from  all 
causes. 

Asthma. 

Bronchitis. 

Pneumonia. 

Other. 

Total. 

Num- 
ber. 

Per 
cent. 

Nuin^ 
ber. 

Per 
cent. 

Num- 
ber. 

Per 
cent. 

Num- 
ber. 

Per 
cent. 

Num- 
ber. 

Per 
cent. 

364 
395 
46S 
S40 
917 
6T4 

1 

3 
5 
14 
26 
32 

0.3 
.8 
1.1 
1.7 
2.8 
4.7 

22 
26 
44 
135 
103 
67 

6.0 
6.6 
9.4 
16.1 
11.2 
9.9 

2 
3 
14 
25 
48 
32 

0.5 
.S 
3.0 
S.0 
5.2 
4.7 

25 
32 
70 
207 
238 
167 

6.£ 
S.  1 
15.0 
24.6 
26.  U 
24.8 

4.T  to  .51  years  

55  to  64  vcars  

05  years  and  over  

Total,  15  years 
and  over.  

7 
33 
61 
36 

1.5 
3.9 
6.7 
5.3 

3,658 

137 

3.7 

81 

2.2 

397 

10.9 

124 

3.4 

739 

20.2 

The  table  is  particularly  suggestive  as  indicating  a  relatively 
higlier  proportion  of  deaths  from  asthma  thnn  from  bronchitis,  and 
even  for  both  diseases  combined  the  averages  fall  below  the  corrc- 
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sponding  averages  for  the  coal  miners  of  England  and  Wales.  Un- 
fortunately, the  English  statistics  do  not  difl'erentiate  asthma.  Th© 
mortality  from  pneumonia  is  apparently  somewhat  higher  in  this 
country,  or  10.9  per  cent  in  the  Prudential  experience,  against  8.6  pei- 
cent  in  England  and  Wales.^ 

The  Prudential  experience  is  for  coal  miners  in  general,  since  a 
ditferentiation  of  eyen  anthracite  and  bituminous  miners  has  not 
been  feasible.  There  are  convincing  reasons  for  believing  that 
similar  variations  in  the  rate  of  frequency  of  the  different  forms  of 
respiratory  diseases,  whether  tuberculous  or  nontuberculous,  would 
be  met  with  in  the  principal  coal-mining  districts,  but  thus  far  no 
extended  analysis  has  been  made  of  the  official  statistics  even  for 
States  in  which  local  registration  is  approximately  accurate  and  com- 
plete.^ Occasional  discussions  in  mining  journals  as  regards  the 
alleged  long  life  of  the  mine  worker,  or  the  comparative  freedom  of 

'  Since  the  comparative  statistics  of  the  mortality  from  tuberculosis  and  nontubercu- 
lous resplratorj'  diseases  for  the  United  States  and  England  and  Wales  are  not  generally 
accessible,  the  following  table  is  included  : 

Comiiarative  mortaUtij  from  tulerculosis  and  lujntuhe.rculous  rrspiratori/  diseases  of  the 
United  States  registration  area  and  England  and  ll  ah-s^  IVU  to  1V15. 

[Rate  per  100,000  of  population.] 


Cause  of  death. 


United  States  reg- 
istration area. 


Males.  Females. 


Tuberculosis  of  lungs  

Acute  miliary  tuberculosis  

Tuberculous  meningitis  

Tuberculosis  of  other  organs  

Disseminated  tuberculosis  

Tuberculosis,  all  forms  

Bronclutis  

Hroncho-pnouraonia  

i'noumoiiia,  lobar  and  unqualified 

f-'leurisy  

.Vslhma  and  emphysema  , 

Giber  respiratory  diseases  

All  respiratory  diseases  


139.8 
5.2 
8.S 
9.9 
1.3 
165.0 
17.1 
4S.2 
93. 1 
4.0 
3.0 
7.9 
173.3 


109.5 
4.7 
S.  1 
9.7 
1.2 
133.2 
19.5 
47.6 
73.  G 
3.0 
2.7 
6.9 
153.3 


Englmdand  Wales. 


Males.  Females. 


ll.'i.  8 
11.2 
15.3 
16.0 
0.9 
165. 1 
144.7 
57.5 
75.  5 
4.9 
7.6 
1S.0 
278.2 


80.0 
9.3 
12.7 
13.  I 
5.3 
120.4 
109.4 
46.  5 
44.9 
3.0 
4.7 
1.5.7 
224  2 


'  An  extended  report  on  a  "  Sickness  survey  of  principal  cities  in  Pennsylvania  and 
West  Virginia "  was  published  by  the  Metropolitan  Life  Insurance  Co.  of  Now  York 
In  1917.  This  report  lucludes  comparative  data  for  other  communities  previously  investi- 
gated. According  to  this  investigation,  "  among  anthracite  coal  miners  15  years  of  age- 
and  over,  the  rate  for  sickness  involving  disability  for  work  was  23.4  per  1,000.  This 
rate  was  lower  than  that  for  disabling  sickness  for  other  male  mcmbei-s  of  anthracite 
coal  miners'  families  (25.9  per  1,000),  about  the  same  as  the  rate  for  disabling  sickuoss 
among  bituminous  coal  miners  (23.9  per  1,000),  a  little  more  than  the  rate  for  other 
members  of  bituminous  coal  miners'  fafnilies  (22.2  per  1,000),  and  about  five  points  per 
1.000  more  than  the  rate  for  disabling  sickness  among  iron  and  steel  mill  employees 
aged  15  years  and  over.  Anthracite  coal  miners  between  25  and  34  years  show  a  .sick- 
nes.«  rate  of  13.1  per  1,000,  which  is  about  three  points  per  1,000  higher  than  the  rates  for 
disabling  sickness  in  the  group  of  other  males  of  the  same  ages  in  anthracite  families, 
about  three  points  lower  than  the  disabling  sickness  rate  among  bituminous  coal  miners 
of  tnc  same  ages,  and  practiculli'  the  same  as  the  disabling  sicUncss  rate  among  iron  and 
steel  uiill  employees." 
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Ihe  coal  miner  from  pulmonary  tuberculosis,  are  practically  valueless 
in  that  they  are  not  with  reference  to  ascertained  facts,  but  based 
upon  general  assumptions  and  conditions  superficially  observed  in 
foreign  countries.  An  occasional  obituary  notice  of  an  aged  minor  is 
erroneously  construed  into  an  argument  in  favor  of  the  noninjurious- 
ness  of  coal  dust,  or  underground  Avork,  and  in  disregard  of  the  fact 
that  in  the  United  States,  for  illustration,  the  proportion  of  coal  min- 
ers at  ages  45  and  OA-er  is  only  17.3  per  cent  of  the  total  number  em- 
ployed, according  to  the  census  of  1910,  against  29.3  per  cent  for  all 
persons  employed  in  agriculture.  As  observed  in  an  editorial  in  the 
Co:il  Age  for  INIarch  16,  191-2,  "  the  miner  has  ahvays  declared  the 
mines  unliealthy,"  but  in  curious  contrast,  the  official  and  other  evi- 
dence has  been  construed  to  the  effect  that  mine  labor,  especially  in 
coal  mines,  is  not  incompatible  Avith  the  attaimnent  of  a  normal 
average  duration  of  life. 

The  mortality  of  coal  miners  has  also  been  reported  upon  by  the 
]Me-tropolitan  Life  Insurance  Co.  in  Bulletin  207  of  the  United  States 
Bureau  of  Labor  Statistics,  on  "  Causes  of  Death  by  Occupation." 
This  investigation  includes  1,557  deaths  of  coal  minere  presented  in 
detail  by  specified  important  causes  in  the  table  beloAV : 


Table  160.— NUMBER  AND  PER  CENT  OF  DE.^.THS  FROM  SPECIFIED  CAUSES  AMONG 
COAL  MINERS,  BY  AGE  PERIODS,  13  YEARS  AND  OVER— WHITE  MALES. 

(Metropolitan  Lile  Insurance  Co. — ^Industrial  department — ^Mortality  experience,  1011  to  1913.] 


Cause  of  death. 

Ages  in  years 
and  over. 

Per  cent  of  deaths  during  age  period 
(years)— 

Num- 
ber. 

Per 
cent. 

15-24 

a5-34 

35-44 

45-54 

55-04 

65 
and 
over. 

:iB3 

1,557 

151 

0.7 
4.0 
.7 

.  7 
2.6 

135 

182 

319 

407 

Influenza  

23 
91 
71 

94 
149 

49 
161 

37 
116 

IS 
317 
431 

1.5 
5.8 
4.6 

6.0 
9.6 
3.1 
10.3 
2.4 
7.5 
1.2 
20.4 
27.7 

1.6 
12.1 
2.7 

1.6 
6.6 
LI 
10.4 
LI 
6.0 
2.2 
30.7 
22.9 

0.6 
6.8 
3.4 

4. 1 
8.8 
1.6 
14.7 
4. 1 
7.8 
2.2 
15.7 
30.4 

2.  2 
3.4 
6.9 

7.6 
10.8 

4.2 
11.3 

2.9 
11.5 

10.3 
23.0 

2.2 

r, 

ii'-  ■• 

15.2 
6.9 
8.8 
2.5 
S.3 

T  u  berculosis  o  f  tlie  lungs. . ,  

Cancer  (all  form.'s)  

Cerebral  hemorrhage,  apoplexy,  and  paraly- 
sis  

If.  9 
1.5 

.  7 

4.4 

Organic  di.seases  of  the  heart  

Acute  and  chronic  bronchitis  

Pneumonia  (lobar  and  undefined)  

Cirrhosis  of  tlie  liver  

4.6 

7.4 
.  7 
1.5 
2.2 
43.7 

25.9 

Suicide  (all  forms)  

62!  9 
23.2 

Accilental  violence  

All  other  causes  

Total  

4.  I 
29.!' 

1,557 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.  ( 

According  to  this  experience  the  mortality  from  pulmonary  tuber- 
culosis was  practically  negligible  at  ages  15  to  24,  having  been  only 
4  per  cent  as  compared  with  33.8  per  cent  in  all  occupations.  The 
relative  index,  therefore,  Avas  only  11.8.  At  ages  25  to  34,  however, 
the  proportionate  mortality  from  pulmonary  tuberculosis  was  11  9 
per  cent  against  40.9  per  cent  for  all  occupations,  and  at  ages  35  to 
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44  it  was  only  12.1  per  cent  against  a  general  average  of  32  9  per 
cent.  The  mortality  at  the  older  ages  was  practically  negligible 
Ihe  expenence,  therefore,  sustains  the  corresponding  data  of  the 
Prudential,  subject,  however,  to  the  conclusion  that  the  two  ex- 
periences in  all  probability  are  not  strictly  comparable.  The  experi- 
ence of  the  Prudential  is  much  more  extensive  and  possibly  more 
representative  and  less  affected  by  methods  of  medical  inspection  and 
examination.  The  two  companies  in  this  respect  do  not  follow 
precisely  the  sixme  practice.  The  experience  of  both  institution- 
however,  indicates  conclusively  a  decidedly  low  proportionate  mor- 
tality from  puhnonary  tuberculosis  among  coal  miners  in  this  coun- 
try. Tlie  discussion  by  Dr.  Dublin  is,  in  part,  as  follows: 

The  low  proportionate  mortality  from  tuberculosis  of  the  luno^^ 
(unong  coal  miners  is  a  matter  of  general  record.  The  data  of  the 
registrar  general  of  England  and  Wales,  and  of  Hoffman  in  hi« 
occupational  mortality  statistics  of  the  Prudential,  give  very  low 
indices  for  pulmonary  tuberculosis;  for  all  ages  combined  the  data 
ot  the  tonner  show  64.5  and  of  the  latter  50.7.  The  Metropolitan 
mdex  of  28.3  is  the  least  recorded.  Coal  miners  seem  to  be  relatively 
tree  from  pulmonary  tuberculosis  at  every  age  period  from  15  years 
to  65.  The  death  rates  from  tuberculosis  of  the  lungs  also  point  to 
this  conclusion.  Thus  the  registrar  general  of  England  and  Wales 
reports  that  the  death  rat^  from  phthisis  among  coal  miners  at  the 
age  period  15  to  24  is  70.6  per  100,000  living.  This  rate  is  68.1  per 
cent  of  that  prevailing  for  all  occupied  males. 

The  lovy  tuberculosis  rate  among  coal  miners  is,  moreover,  coupled 
with  a  high  rate  from  accidental  violence.  This  is  characteristic 
of  all  age  periods,  but  especially  up  to  age  45.  For  all  ages  the  rela- 
tive indices  are  all  over  300.  The  age  period  45  to  54  has  a  relati%^ 
index  of  184.7 ;  in  the  age  period  5o  to  64  the  index  is  158.5.  In  the 
last  age  period,  65  and  over,  it  is  only  93.2.  The  Prudential  experi- 
ence is  very  nearly  the  same  as  that  of  the  Metropolitan;  for  all 
ages  the  relative  index  is  246.2.  The  index  for  the  niaterial  of  the 
registrar  general's  office  is  250.9.  The  above  figures  show  clearly 
tlie  effect  of  the  dangers  of  the  occupation  upon  the  mortality  of 
coal  miners. 

The  low  proportionate  mortality  from  tuberculosis  of  the  lungs 
and  the  high  proportionate  mortality  from  accidental  violence  are 
closely  related  phenomena.  It  is  evident  that  deaths  from  accidental 
violence,  especially  at  the  earlier  ages,  tend  to  decrease  the  number  of 
deaths  that  would  ordinarily  have  been  reported  from  tuberculosis. 
The  proportion  of  miners  who  die  from  accidents  but  who  are  also 
affected  with  tuberculosis  can  be  determined  onh'  b}'^  a  special  in- 
vestigation. It  ma}'^  at  first  thought  appear  that  the  low  tuberculosis 
rate  is  a  direct  consequence  of  the  high  rate  from  accidents,  and 
that  Ave  are  really  not  concerned  with  a  true  immunity  against  tubei'- 
culosis  in  this  occupation.  The  weiglit  of  much  indirect  evidence 
is,  however,  strongly  in  favor  of  the  theory  of  such  a  relative  im- 
munity. Thus  we  find  a  high  proportionate  mortality  from  pneu- 
monia among  coal  miners  at  all  ages;  the  index  is  143.1.  After  age 
25  the  index  is  uniformly  higher  than  for  all  occupations.  The 
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same  may  be  said  with  reference  to  the  prop©i-tionate  mGrtallty 
from  acute  and  chronic  bronchitis  after-  age  34.  Coal  miners,  there- 
fore, show  a  high  representation  of  the  respiratory  diseases.  This 
is  clear  even  in  the  presence  of  the  high  accident  rate. 

The  Prudential  experience  is,  in  a.  large  measure,  confirmed  by 
tlie  above  statistics  of  the  Metropolitan  Life  Insurance  Co.  for 
the  period  of  1911-1913,  including  1,557  deaths  of  coal  miners 
from  all  causes,  of  which  91,  or  5.8  per  cent,  were  from  pulmonary 
tuberculosis.  This  is  a  much  lower  percentage  than  the  correspond- 
ing mortality  figxire  of  9.T  per  cent  for  the  Prudential  experience, 
suggesting  that  in  all  probability  the  difference  is  to  be  accounted  for 
by  variations  in  the  mining  territory  covered  by  the  respective  opera- 
tions of  the  two  companies.  Tire  proportion  of  deaths  from  pneu- 
monia in  the  Metropolitan  experience  was  10.3  pcv  cent,  against  10.9 
pel-  cent  for  the  Prudential,,  but  the  deaths  from  accidents  were  20.4 
per  cent  for  the  Metropolitan,  against  24.2  per  cent  for  the  Pruden- 
tial. The  smaller  proportion  of  deaths  from  pulmonary  tuberculosis 
is  maintained  throughout  evei-y  divisional  period  of  life. 

GENERAL  CONCXTTSIONS. 

The  preceding  conclusions  are  based  in  part  upon  the  alleged  an- 
tagonistic properties  of  coal  dust  to  the  development  of  phthisis,  and 
it  is  quite  possible  that  a  protective  power  is  exercised  by  pure  car- 
bon dust  in  this  particular,  though  rather  limited,  direction.  But 
it  is  of  no  practical  importance  from  a  mortality  point  of  view 
whether  the  injury  done  to  the  lungs  results  in  a  triie  tuberculosis,  or 
in  a  form  of  nontuberculous,  so-called  miners'  phthisis,  which,  ac-* 
cording  to  all  available  statistical  data,  is  of  more  than  general  fi'e- 
quency  among  the  coarl-mining  population.  The  statement  made  by 
Sir  Thomas  Oliver,  therefore,  that  in  consequence  of  the  better  ven- 
tilation of  coal  mines  at  the  present  time,  "  the  health  of  coal  miners 
is-  satisfactory,"  jgnd  that  this  is  particularly  so  as  regards  tubercu- 
losis, must  be  accej)ted  with  reserve.  The  same  author  has  directed 
attention  to  the  statement  made  in  the  discussion  on  anthracosis,  by 
Wainwright  and  Nichols,  that  the  calcium  salts  in  coal  dust  fur- 
nish a  certain  amount  of  protection  to  the  lungs  on  account  of  their 
germicidal  properties,  in  support  of  which  it  is  said  that  it  is  as- 
tonishing, for  example,  how  rapidly  wounds  in  coal  miners  heal, 
and  that  tetanus  is  said  to  be  exceedingly  rare  in  the  case  ,  of  imdor- 
ground  miners,  which  in  part  no  doubt  is  attributable  to  the  pos- 
sible germicidal  action  of  coal  dust.  Too  much,  however,  must  not 
be  made  of  this  fact,  which  can  have  but  an  indirect  bearing  upon 
the  coal  miners'^  incrca.sed  liability  to  respiratory  diseases,  more 
or  less  seriously  complicated  by  continuous  and  considerable  coal- 
dust  exposure.    In  the  opinion  of  Sir  Thomas  Oliver,  so  far  as 


412      MORTALITY  PROM  BESPIKtttFOay  DISEASES  IN  DUSTY  TRADES. 

ZTf  ''''''      ''^''^^  th^t  a  collier 

A^ho  cle^elops  anthracosis  may  hve  for  years  and  be  little  incon- 
venienced by  his  malady,"  but  he  also  points  out  that  in  conseque.ice 
of  dust  exposure  serious  damage  is  done  to  the  ciliated  epitheluun 
of  the  trachea  and  bronchii,  which  act  as  a  defensive  barrier  to  the 
ungs,  in  that  the  dust  caught  in  the  mucus  secreted  by  the  tubes  is 
by  the  waving  action  of  the  ciliated  epithelium,  wafted  outward:  and 
that  therefore,  the  recurrent  colds  lead  to  a  shedding  of  the  ciliated 
cpjtliehum  and  with  this  desquamation  an  important  defense  is  lost 
to  the  lungs.  "  This  circumstance,"  he  concludes,  «  is  not  without  im- 
porrance  since  recurrent  catarrh  of  the  upper  respiratory  passages  is 
a  frequent  prelude  to  pneumoconiosis."   On  this  account  alone  there 
IS  evidence  that  there  is  a  direct  relation  between  dust  and  the  ex- 
cessive mortality  from  nontuberculous  diseases,  or  from  all  respira- 
tory diseases  combined,  whether  tuberculous  or  otherwise,  in  view  of 
the  fact  that  the  clinical  diagnosis  is  freqaentlv  superficial  and  not 
sustained  by  postmortem.    Sir  Thomas  Oliver  is  unquestionably 
correct  m  his  statement  that  "in  the  case  of  the  coal  miner  it  is  not 
the  carbon  particles  of  the  coal  but  the  stony  particles  to  which  the 
carbon  particles  are  affixed  which  injure  the  lungs; "  but  in  this  case 
also  the  conclusion  must  not  be  carried  too  far,  since  at  the  present 
time  no  data  are  available  regarding  the  true  nature  of  a  sufficient 
number  of  coal-dust  samples  Avith  reference  to  mineral  and  even 
metallic  impurities.    The  statistical  evidence,  however,  is  sufficient 
for  the  purpose,  that  coal  mining,  on  account  of  dust  exposure,  re- 
quires to  be  included  among  the  duty  trades  injurious  to  health, 
with  a  decided  consequential  predisposition  to  respiratory  diseases, 
whether  tuberculous  or  nontuberculous,  as  the  case  may  be. 

The  only  additional  statistical  information  available  resrardinff 
the  mortality  of  coal  minei-s  in  the  United  States  is  the  combined  col- 
lective experience  of  American  life  insurance  companies,  issued  by 
the  medico-actuarial  committee.  The  experience,  fortunately,  is  di- 
vided into  anthracite  and  bituminous,  but  not  with  '-eference  to  the 
causes  of  death.  The  data  are  set  forth  in  detail  in  Table  161,  which 
indicates  the  ratio  of  the  actual  to  the  expected  mortality,  showing  for 
the  anthracite  coal  miners  a  ratio  of  191  deaths  actually  experienced 
against  132  for  the  bituminous  miners.  How  far  the  factor  of  occu- 
pational selection  is  of  importance  has  not  been  determined.  In  all 
probability  the  average  duration,  of  insurance  in  bituminous  coal 
fields  is  less  than  in  the.  older  anthracit^e  fields.  The  experience  for 
both  classes  is  entirely  too  limited  for  a  safe  conclusion  in  that  there 
are  only  66  deaths  of  anthracite  coal  miners  and  45  deaths  of  bitu- 
minous coal  miners.  The  small  number  exposed  to  risk  at  the  older 
ages  is  suggestive  of  extreme  care  in  medical  selection.  The  table, 
particularly  for  the  younger  ages,  indicates  that  the  general  mor- 
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talitv  of  coal  miners  in  the  United  States  is  distinctly  above  the 


TusLE  161.— MORTALITY  FROM  ALL  CAUSES  AMONG  COAL  MINERS   OF  UNITED 
STATES  (MEDICO-ACTUAEL.VL  EXPERIENCE),  BY  AGE  GROUPS. 


Age  at  death. 


ANTHKACITE  COAL  MINERS. 


15  ti)  29  years  

Ml  to  39  years  

40  to  49  years  

50  to  59  years  

ej  years  and  over. 


Total. 


BITUMINOUS  COAL  MINEHS. 


15  to  29  years  , 

SO  to  39  years  

40  t)  49  years  

5'>  to  53  years  

fO  years  and  over. 

Total  


Number 
exposed 
to  risk. 

Actual 
deaths. 

Expected 
deaths. 

Ratio  of 
actual  to 
expected 

deaths. 

1,412 
1,460 
949 

405 
9 

11 
15 
22 
17 
1 

6. 71 
8.89 
9.  76 
8.  89 
.30 

164 
169 
225 
191 
333 

4,  235 

66 

34.  55 

191 

2,883 
2, 6S4 
738 
106 
3 

22 
18 
4 
1 

12.  60 

13.  75 
6.00 
1.79 

.OS 

175 
131 
67 
56 

6,414 

45 

34.  22 

132 

In  concluding  these  observations  mention  should  be  made  of 
thf  observations  by  Ilayhurst,  Tvhich  have  reference  to  the  bitu- 
minous coal  mines  of  Ohio.  No  field  investigation  of  the  coal-mining 
industry  was  made  by  the  division  of  occupational  diseases,  but  it 
is  said  that  the  principal  occupational  afflictions  to  which  miners  in 
the  types  of  mines  which  are  worked  in  Ohio  are  most  liable  are: 
"  Eespiratory  diseases  (pneimionia,  anthracosis,  pulmonary  cirrhosis, 
emphysema,  phthisis,  pleurisy,  and  middle-ear  disease),  hookworm 
disease,  typhoid  fever,  trachoma  or  granulated  eyelids,  nystagmus 
or  dancing  pupils,  '  beat  hand,'  '  miners'  elbow,'  while  the  effects  of 
sulphur  fumes  upon  the  lungs,  skin,  and  eyes  should  be  inquired 
into." 

Eeference  is  made  to  the  Ohio  vital  statistics  for  the  three  years 
1910-1912,  according  to  which  out  of  1,484  deaths  of  miners  from 
all  causes,  114,  or  7.68  per  cent,  were  deaths  from  pulmonary  tuber- 
culosis. The  corresponding  proportion  for  farm  labor  was  7.13  per 
cent.  The  average  age  at  death  of  464  coal  miners  in  Ohio  in  the 
year  1911  was  49.3  years.  These  observations  are  in  general  con- 
formity to  the  results  of  other  investigations,  but  they  obviously  fall 
far  short  of  the  required  scientific  conclusiveness.  The  coal-mining 
industry  is  of  such  vast  importance  to  the  Nation,  and  to  the  large 
number  of  men  employed  in  the  industry,  that  there  is  the  utmo'st 
urgency  for  a  strictly  scientific  inquiry  into  the  facts  of  disease  pre- 
industry  is  of  such  vast  importance  to  the  Nation  and  to  the  laro-e 
economic  loss  on  account  of  an  excess  in  the  death  rate  from  all 
causes,  and  from  respiratory  diseases,  whether  tuberculous  or  other- 


414     MOETALITY  PEOM  RESPIBATOaiTKDISEASES  IN  DUSTY  TEADES. 

wise,  in  paitlcular.  Aside  therefrom  there  is  unquestionably  also  a 
v^ry  considerable  amount  of  needless  premature  invalidity  as  is 
clear  y  shown  by  the  experience  of  German  miners'  associations  and 
to  a  lesser  extent  by  the  investigations  made  by  life  insurance  com- 
panies in  the  United  States.^  It  is,  therefore,  to  be  hoped  that  f u(  are 
investigations,  medical  or  statistical,  will  be  made  with  a  due  regard 
to  more  exacting  requii-ements,  so  that  the  existing  amount  of  super- 
ficial information,  more  or  less  misleading,  may  be  replaced  by  trust- 
worthy data  and  conclusions  which  bear  the  stamp  of  scientific  accu- 
racy and  impartiality.^ 

ftTJAERYING. 

The  quarrying  industry,  according  to  the  report  of  the  Bureau  of 
Mines  for  1915,  gave  employment  to  100,740  persons,  among  whom 
there  occurred  148  fatal  accidents,  or  1.80  per  1,000  300-day  workers, 
compared  with  3.89  for  metal  mines  and  4.44  for  coal  mines.*  The 
relative  importance  of  the  accident  factor  in  its  relation  to  the  mor- 
tality from  disease  is,  therefore,  obviously  of  lesser  importance  in  this 
branch  of  the  mining  industry.  The  vital  statistics  of  quarrymen  are 
as  a  rule  combined  with  the  mortality  data  of  stone  workers,  so  that 
only  the  most  general  conclusions  can  be  drawn  from  the  available 
data. 

Parry,  in  his  treatise  on  the  "  Risks  and  dangers  of  occupations," 
observes  that — 

Quarrymen  engaged  in  taking  out  stone,  slate,  etc.,  have  a  high 
death  rate,  582  compared  with  402  for  all  males  from  lung  diseases, 
the  danger  of  the  occupation  varying  with  the  physical  and  chemical 
properties  of  the  dust  created.  In  the  various  operations  for  ob- 
taining alabaster,  graphite,  and  china  clay  the  particles  produced 
are  not  sharp  or  angular,  and  the  effects  of  inhalation  consequently 
not  so  very  serious.  It  may  here  be  noticed  that  the  minute  frag- 
ments of  graphite  are  also  breathed  in  during  the  manufacture  of 
"lead  pencils. 

1  For  the  essential  facts  of  what  Is  perhaps  the  most  successful  and  Important  of 
modern  social  institutions  established  for  the  progressive  betterment  of  the  conditions 
of  mine  labor  and  life,  and  the  mitigation  of  the  economic  hardships  resulting  from  the 
more  or  less  inevitable  casualties  in  the  mining  of  coal,  see  "German  Miners'  Insurance 
and  Annuity  Funds,"  by  F.  L.  Hoffman,  published  in  The  Engineering  and  Mining  Jour- 
nal, Vol.  90,  Nos.  18,  19,  20,  and  21  (New  York,  Oct.  29,  Nov.  5,  12,  and  19,  1910). 

-  On  account  of  the  inweasing  attention  which  Is  being  given  to  the  use  of  powdered 
coal  as  fuel,  it  Is  a  foregone  conclusion  that  the  subject  of  coal  dust  in  its  relation  to 
health  will  require  more  extended  consideration  in  the  future.  The  technical  aspects 
of  the  manufacture  of  powdered  coal  for  fuel  are  set  forth  In  a  discussion  by  Harry 
Holmes  in  the  Scientific  American  for  April  18,  1914,  and  with  reference  to  briquetting 
methods  a  Belgian  process  is  described  by  the  late  Lindon  Bates,  jr..  In  the  ScientiUc 
American  Supplement  for  December  10,  1910.  The  handling  of  coal  dust  at  a  coal 
washery,  in  conformity  to  modern  methods,  is  described  by  .T.  Drummond  Paton  in  tlie 
Coal  Age  for  October  18,  1913.  The  hygienic  aspects  of  dust  control  in  anthracite 
breakers  are  set  forth  by  J.  J.  .Tones  In  the  Engineering  and  Mining  Journal  of  April 
2,  1910. 

»  United  States  Bureau  of  Mines,  Technical  Paper  168,  p.  51. 
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In  chalk  and  limestone  quarries  the  work  is  carried  out  so  much  in 
the  oi^en  air  that  the  dust  is  largely  got  rid  of  before  it  is  inhaled, 
and  the  occupation  does  not  appear  to  be  a  very  risky  one.  Slate 
quiu-rying  is  the  most  formidable  of  all,  as  here  the  atoms  are  so 
sharp  and  pointed,  and  it  is  among  those  who  are  occupied  in  the 
sawing  and  dressing  of  the  stone,  where  the  dust  is  specially  freely 
produced,  that  lung  disease  is  most  rampant.  The  only  special  ra- 
mark  a&to  prevention  is  this:  During  operations  in  which  most  dust 
is  created,,  respirators  should  be  worn. 

These  observations  can  not  be  considered  conclusive,  and  the  recom- 
mendation regai'ding  the  general  use  of  respirators  is  inapplicable  to 
most  of  the  important  processes  in  the  quarrjdng  industry.'-  Lloyd,  in 
his  treatise  on  "  Diseases  of  occupations,"  largely  with  reference  to 
American  conditions,  points  out  that — • 

Stonecutters  and  quarrymen  suffer  in  various  degi-ees  from  the  in- 
halation of  dust.  The  extent  of  the  evil  in  their  cases  depends  upon, 
first,  the  character  of  the  dust,  and,  second,  the  circumstances  amid 
wliich  the  work  is  pursued.  Quarrymen  are  liable  to  accidents  and  to 
the  effects  of  very  hard  labor.  If  they  work  underground  or  in  deep 
quarries  they  may  suffer  with  the  effects  of  dampness.  The  quality 
of  the  stone  has  much  to  do  with  the  extent  of  pulmonary  disease 
among  stonecutters.  Some  stone  is  much  more  dusty  than  others. 
A  sedimentary  stone,  for  instance,  that  was  formed  originally  simply 
by  the  deposit  of  earthy  and  silicious  particles  under  water  is  much 
more  liable  to  give  off  a  large  quantity  of  dust  than  is  a  stone  that 
was  fused  in  early  geological  ages — the  igneous  stones,  for  instance, 
like  granite.  Although  the  particles  fi'om  these  stones  are  exceed- 
ingdy  hard,  there  is  not  much  true  dust,  only  the  particles  actually 
displaced  by  the  contact  with  the  tool  being  thrown  off.  These  proba- 
bly do  not  carry  far  in  the  air,  and  are  mostly  too  large  to  gain  access 
to  the  alveoli  as  dust..  This  was  the  explanation  given  by  Hamilton, 
of  Aberdeen  (quoted  by  Arlidge),  for  the  fact  that  the  "masons  and 
polishers  at  the  Aberdeen  quarries  do  not  suffer  much  if  any  with  in- 
dustrial phthisis. 

Lloyd  eomi)ines  stonecutters  and.  quarrymen  in  a  broad  generaliza- 
tion, which  is  obviously  unscientifie  in  view  of  the  widely  rarying 
conditions  under  which  quarrying  methods  proper  are  carried  on  as 
separate  and  distinct  from  the  millwork,  which  consists  chiefly  in 
the  saAving,  cutting,  and  polishing  of  the  stone.  His  observation, 
however,  that  the  quality  of  the  stone  has  much  to  do^  with  the  extent 
of  pulmonary  disease  among  stonecutters  is  ecjually  appleable  to 

1  See  in  this  connfclion  the  "  Elements  of  Minins  and  QuariTlng,"  hy  Sir  C  Lo  Neve 
Fo«tei-,  London,  1903;  also  an  exceptionally  interesting  thougli  brief  discussion  ou 

Quarrying- liazards.'  in  the  Travelers'  Standnrd,  April  and  May,  1917;  an  earlier  but 
still  very  useful  account  of  quarrying  methods  by  P.  W.  Sperr  is  included  in  the  report 
;?vf,.  r  ^  /  ^^'^  Quan-ying  Industry  of  the  Tenth  Census.    Except  to  the 

ne  tod  or'?,  "^T,  T '"tvod^aced  into  the  liadiistry  during  thrintervenh^^ 
peuod  of  lime  this  account  is  still  one  of  the  most  useful  for  practiciU  nurnosos     Ref. , 
ence    however,  requires  also  to  bo  made  to  Census  Bulletin  45,  Wa  h  n  ton    1891  in 
Which  the  methods  of  quarrying  are  described  with  reasonable  tho  outness  A 
scrlptive  account  of  present-day  methods  la  by  Frank  C   Perkins         ntifi?  a™  , 
Supplement  No.  2118,  August  5,  1010  ieikms,  Scientjhc  Americaa 
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qiiarrymen,  although  the  latter  unquestionably  sutler  decidedly  ]rss 
from  the  risk  of  dust  inhalation,  chiefly  on  account  of  the  fact  that 
most  of  the  work  is  carried  on  in  tlie  open  air. 

A  fairly  comprehensive  discussion  of  the  health  of  quarrymen  with 
f.pecial  reference  to  the  conditions  of  employment,  by  Brown  and 
Kclynack,  is  included  in  Oliver's  Dangerous  Trades.  A  quarry  is 
defined  as  "  an  excavation,  pit,  or  place  from  which  stone  »r  rock 
material  is  separated  by  digging,  cutting,  blasting,  or  similar  proc- 
esses." This  definition  includes  most,  but  not  all,  forms  or  methods 
of  rock  excavation  in  which  hand  and  power  drills  are  extensively 
and  frequently  exclusively  employed.  Quarrying  includes  a  lai-gcr 
\-ariety  of  stone  products  than  the  stone  industry  separately  con- 
sidered, when  the  term  "  quarrying  "  is  made  to  include  the  common 
juethods  of  rock  crushing,  which  are  unquestionably  among  the  most 
unhealtliy  branches  of  the  industry.  This  conclusion  applies  espe- 
cially to  trap  rock,  which  is  quarried  and  crushed  on  a  large  scale 
for  road-building  purposes.  The  term,  however,  is  not  applicable  to 
tunneling,  which  is  more  properly  a  branch  of  the  mining  industry. 
According  to  Brown  and  Kelynack,  "  the  quarryman,  from  the  na- 
ture of  his  work  and  the  circumstances  under  which  it  is  carried  on, 
is  necessarily  exposed  to  influences  which  may  (1)  excite  or  (2)  pre- 
dispose to  morbid  conditions,  and  in  not  a  few  cases  it  is  difficult,  if 
not  impossible,  to  sharply  disting-uish  between  them."  Aside  from 
the  obvious  liability  to  serious  and  fatal  accidents,  the  subject  of 
disease  frequency  is  referred  to  Avith  special  reference,  of  course,  to 
prevailing  conditions  in  the  United  Kingdom,  in  part  as  follows : 

After  having  made  extensive  inquiries  with  a  view  to  ascertain 
the  extent  of  actual  disease  which  may  be  fairly  considered  as  in- 
cidental to  quarrying,  we  are  drawn  to  the  conclusion  that  such  work, 
generally  speaking,  is  not  necessarily  detrimental  to  health.  The 
medical  officers  and  managers  of  most  of  the  large  quarries  from 
whom  we  have  sought  information  are  decisive  in  considering  quarry- 
ing, as  usually  carried  out  in  this  country,  a  fairly  healthy  occupa- 
tion. Of  course  quarry  workers  are  liable  to  many  ailments  to  which 
all  laborers  are  more  or  less  prone,  and  their  habits  and  social  cus- 
toms are  not  always  such  as  to  maintain  a  high  degree  of  physical 
vigor.  Unfortunately,  in  many  parts  the  quarrymen  are  tliriftless 
and  drunken.  Their  homes  also  are  often  ill  built  and  ill  kept.  A 
neglect  of  habits  of  cleanliness  is,  in  many  instances,  only  too  ap- 
]3arent.  In  some  pr.rts  of  the  country  the  quarrj'men  are  of  poor 
physique,  which  arises,  according  to  local  opinion,  from  too  earl}"" 
marriage,  intei'marriage,  excessive  tea  drinking,  and  poor  diet. 

In  continuation,  it  is  said  that  quarrying  is  by  no  means  an  employ- 
ment dangerous  to  health,  as  is  made  evident  by  the  fact  that  in 
many  quarry  districts  old  men  abound,  many  of  whom  worlv  until 
over  80  years  of  age.    This  observation  is  likely  to  be  misleading,  on 
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account  of  the  comprehensive  nature  of  the  quarry  industry.  Un- 
questionably much  of  the  work,  especially  when  carried  on  without 
the  use  of  power  drills,  is  not  distinctly  injurious  to  health,  and  old 
men  may  safely  be  employed  in  processes  not  involving  serious 
physical  strain.  Since  most  of  the  work  in  connection  with  quarries 
is  carried  on  in  the  open  air,  there  are  frequently  decided  physical 
advantages,  but  notwithstanding  these,  the  general  statistical  evi- 
dence for  the  United  Kingdom  and,  as  far  as  available,  for  the 
United  States  is  quite  conclusive  that  the  mortality  from  pulmonai-y 
tuberculosis  among  quarrymen,  considered  as  a  group,  is  distinctly 
above  the  normal.  Brown  and  Kelynack,  in  continuation  of  their 
observations  on  the  diseases  of  quarrymen,  with  special  reference  to 
the  respiratory  organs,  observe  that — 

Lesions  in  connection  with  the  lungs  and  air  passages  have  long 
and  rightly  been  considered  the  more  particular  accompaniment 
of  work  associated  with  the  production  of  dust.  But  in  most  forms 
of  quarrying  the  amount  of  dust  and  its  means  of  access  to  the 
respiratory  tract  must  be  considered  so  limited  that  serious  pulmonary 
disease  is  quite  the  exception. 

Where,  however,  in  connection  with  quarry  works  there  is  also 
extensive  dressing  of  soft  material  like  sandstone  or  the  preparation 
of  material  giving  rise  to  such  irritating  particles  as  granite,  changes 
in  the  bronchi  and  lungs  are  liable  to  occur.  The  bronchi  then  be- 
come the  seat  of  an  excessive  formation  of  mucus,  ai\d  it  may  be 
that  a  catarrhal  process  is  established  which  may  progress  to  a 
chronic  bronchitis,  to  which  will  sooner  or  later  be  added  the  usually 
associated  conditions. 

The  lungs  may  absorb  more  or  less  of  the  dust  particles  which, 
becoming  deposited  in  the  interalveolar  and  subpleural  lymphatics, 
or  arrested  in  the  bronchial  glands,  give  a  greater  or  less  degree 
of  pigmentation  to  the  lung  (pneumoconiosis).  Should,  however, 
as  is  very  likely,  the  particles  of  stone  dust  produce  marked  irrita- 
tion, the  reaction  of  the  tissues  Avill  lead  to  the  formation  of  fibrous 
tissue  which  may  not  only  lessen  the  function  of  the  lungs  as  blood- 
aerating  organs  but  predispose  them  to  the  invasion  of  the  tubercle 
bacillus. 

It  is  difficult  to  understand  how,  in  view  of  the  foregoing  and  the 
readily  ascertainable  facts  of  the  conditions  under  which  the  industry 
is  carried  on,  the  authors  of  the  preceding  observations  should  con- 
clude that, "  Quarry  workers  would  appear  to  be  but  little  predisposed 
to  tuberculosis,  and  doubtless  the  outdoor  character  of  the  work 
greatly  militates  against  the  liability  to  infection." 

According  to  the  available  occupation  mortality  statistics  for 
England  and  Wales  (1900-1902),  quarrymen,  chiefly  with  reference 
to  stone  and  slate,  considered  as  a  group  and  numbering,  according 
to  the  last  census,  71,450,  experienced  a  general  death  rate  slightly 
above  the  standard  for  occupied  males  at  ages  15  to  25  and  55  to  Go 
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fn'^t'v  fi^        '"'f"  """""^'''^  ^'""'^       ^'^^  comparative  mor- 

tality figure  was  6  per  cent  less  than  the  standard.  The  mortality 
from  raspiratoiy  diseases  and  from  phthisis  was  "no  less  than  70 
per  cent  above  the  standard."  Comparing  the  data  for  1900-1009 
with  previous  years,  it  appears  that  the  death  rate  from  all  the 
principal  causes  liad  declined,  but  regardless  of  the  diminution  in- 
cluding a  reduction  in  the  mortality  fi-om  phthisis,  the  most  recent 
statistics  reemphasize  the  earlier  conclusion  of  a  substantial  excess 
m  the  death  rate  of  quarrymen  from  pulmonary  tuberculosis. 

AMEEICAU-  MORTALITY  EXPEBIEITCE, 

For  the  United  States  there  are  no  recent  statistics  generally  ap- 
plicable to  the  problem  under  consideration  other  than  the  ex- 
perience of  the  Prudential  Insurance  Co.  of  America,  limited,  how- 
ever, to  only  149  specified  deaths  of  quarry  employees  from  all 
causes ;  and  of  this  number  only  22,  or  14.8  per  cent,  were  from  pul- 
monary tul^erculosis.  The  experience  is  set  forth  in  the  usual  form 
in  Table  162. 

Cable  162.-PROPORTIONATE  MORTALITY  FEOM  PULMONARY  TXJBERCITLO=;Tq 
AMOMG  QUARRY  WORKERS,  INDUSTRIAL  EXPERIENCE  OF  PRUDENTUL  CO  1907 
TO  19H,  COMPARED  WITH  THAT  OF  ALL  MALES  IN  THE  UNITED  STKVTES  EEGISTRI. 
TION  AREA,  1-900  TO  1913,  BY  AGE  GROUPS. 


« 

Deaths     of  quarry 

Per  cent  of  deaths  from 

Age  at  death. 

workers,  l«07to  191 -i, 
from — 

pulmonary  tubercu- 
losis among- — 

All  causes. 

Pulmonary 
tiil5orcu- 

Quarry 

Males  in 
resristrai  ion 

losis. 

workers. 

Erea.  190O 

to  1913. 

12 

2 

16.7 

27.0 

12 

1 

S.3 

30.  i 

26 

6 

23.1 

23.4 

27 

4 

14.  S 

14.7 

39 

8 

20.5 

7.!> 

33 

1 

3.0 

2.6 

149 

22 

14.8 

13.? 

Tliis  table  can  not  be  considered  entirely  conclusive,  but  it  is  quite 
suggestive  that  the  apparent  mortality  from  pulmonary  tuberculosis 
in  this  group  should  have  been  in  such  close  conformity  to  the  nor- 
mal mortality  of  males  in  the  registration  area.  When,  however, 
separately  considered,  particular!}'  at  the  ages  over  55,  there  is  ap- 
parently a  tendency  toward  an  excess  in  the  proportionate  mortality 
from  pulmonary  tuberculosis  which  it  is  reasonably  safe  to  assume 
would  upon  the  basis  of  a  more  extensive  inquiry  be  found  even  more 
pronounced  than  is  the  case  in  th«  rather  limited  experience  availabia 
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DUST  HAZARDS  OF  THE  aUAREYING  INDTISTET, 

The  inclusion  of  certain  branches  of  the  stone  industiy  under 
quarrying  has  seemed  preferable  to  the  consideration  of  the  hygienic 
aspects  of  such  employments  imder  specified  trades  with  exposui-e 
to  mineral  dust.  The  technology  of  quarrying  is  extremely  involved 
Mid  the  preceding  conclusions  must  be  accepted  with  reserve,  and,  as 
regards  the  different  branches  of  the  quarrying  industry,  they  are 
subject  to  the  more  extended  consideration  of  the  dust  hazards  in 
the  several  branches  of  the  stone  industry.  Stone,  in  all  of  its  forms, 
contains  varying  proportions  of  impurities,  both  metallic  and  min- 
eral, which,  under  gives  conditions,  may  seriously  complicate  the 
statistical  consideration  of  the  question  as  to  hoAV  far  any  particular 
rtone  material  is  directly  injurious  to  health  and  a  predisposing  cause 
of  pidmonary  tuberculosis.  The  hygiene  of  quarrying  has  not  been 
made  a  subject  of  extended  and  qualified  inquiry,  but  a  most  useful 
contribution,  to  the  technology  of  marble  quarrying,  witli  carefully 
considered  observations  on  quaiTying  methods,  including  the  removal 
of  the  over-burden,  the  drilling  of  the  holes,  and  the  subsequent 
millwork  and  finishing  of  the  stone  product,  has  been  made  public 
by  the  United  States  Bureau  of  Mines.  Additional  information  of 
r&lue.  is  contained  in  a  number  of  special  reports  of  the  United  States 
Geological  Survey,  chiefly  on  fhe  granites  of  New  England  and  the 
Southeastern  Atlantic  States.  The  mortality  of  stonecutters  as  a 
class  has  also  been  considered  by  the  Massachusetts  State  Board  of 
Health,  according  to  which,  for  the  year  1907,  of  the  mortality 
imong  stonecutters  in  the  Quincy  district  41  per  cent  of  the  deaths 
were  from  pulmonary  tuberculosis,  and  approximately  the  mortality 
from  this  disease  among  stone  and  marble  cutters  and  carvers  was 
five  times  greater  than  among  farriers  or  lumbermen.^  The  Ohio 
State  Board  of  Health  in  the  Jahuaiy,  1914,  Bulletin  (p.  99)  takes 
occasion  to  point  out  in  this  connection  that — ■ 

A  man  doing  ordinary  work  breathes  21  cubic  feet  of  air  per  hour. 
If  this  air  is  saturated  with  dust,  gases,  or  poisons  he  also  breathes 

^The  occurrence  at  lung  diseases  among  quarrymen  Is  the  subject  of  an  interesting 
idltorial  in  the  Brilish  Medical  Journal  of  March  23,  1912.  With  rrference  to  condltiong 
31  Shropshire,  it  is  said  that — 

The  stone  contains  95.4  per  cent  r>t  silica.  On  mici-oscopical  examination  tlic  particles 
>f  stone  are  found  to  vary  from  1/100  to  1/600  of  an  inch  in  diiimeter.  Some  of  the 
jarticles  are  rounded  and  transparent,  others  are  sharp  and  angular. 

As  to  the  menace  of  dust  inhalation  Dr.  Wheatley  is  quoted  In  the  statement  that  

-n  guttering  the  stone  considcralile  iiuantities  of  dust  are  inhaled,  as  the  men  .have  to 
«a_B  forward  and  bend  closely  6&vm  upon  their  work.  As  the  quarrymen  have  good 
aoraes,  live  in  a  healthy  district,  receive  wages  above  the  average  M'orking  population 
jnd  are  on  the  whole  a  temperate  class,  the  high  mortality  rate  from  phthisis  amon" 
UieDi  must  be  largely  the  result  of  their  occupation.  Some  of  the  men  retire  from  the 
quarries  and  stone  work  after  a  few  years.  Most  of  the  men  in  the  district  who  are 
Hive  after  00  have  not  worked  exclusively  in  stone.  Taking  the  average  annual  death 
fhi'=  f'^*"'       9}  y''-'''^'  nnarrymen  give  7.94' and  masons  IG  71  whereas 

Sk-  °*  "I'f",  ^""''^  °^  '"^se  from  phthisis  in  the  same  district  s 

Kilv  1.47,  a  figure  which  compares  most  favorably  with  the  phthisical  deaUi  rate  ol 
fflales  over  20  years  of  age  for  1901  in  England  and  Wales,  which  was  2.37  The  hi  °h 
fleath  rate  from  phthisis  of  stoneworkcrs,  which  is  seven  tiiiies  greater  than  that  of  tha 
Other  people  ot  Urn  county,  am  only  be  explained  by  the  dusty  nature  of  the  occuimtio^ 
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th?m.    In  our  modern  methods  of  drillin^^  rock  sl-ite  min.-nrr 
ing  and  stonecntting,  men  breathe  no  end  of  pe^fcSus  dus^^ 
Enghsh  fo.md  that  rock  drillers,  who  have  no^p^Z?  m,  -era^e" 
to  10  yeai-s  a  the  trade,  and  their  average  age  at  death  s  35 
The  harder  the  rock  the  more  the  danger.    Those  who  work  nipco 
work  succumb  the  soonest.    Death  is  principally  drto  pne  nnonh 
and  consumption     One-fourth  of  the  weight  of  the  lungs^of  T  ^ck 
rode  dust.  '°  ^        ^'^  silica-thaf  i^  inhaSd 

Employers  should  cooperate  in  lessening  the  incidence  of  these 
diseases  among  his  class  of  workei-s  by  (1)  employing  men  of  sound 
constitution,  and  particularly  should  attention  be  given  to  this  point 

this  \A oik  (3)  arrange  for  periodic  medical  examinations:  (4)  all 
machine  planing,  as  well  as  sawing,  should  be  done  in  the  wet  (per- 
haps using  mineral  oil)  ;  (5)  stonemasons'  sheds  should  be  cleaned  out 
and  made  free  from  dust  each  day;  (6)  openings  to  the  shed  should 
be  at  the  floor  or  not  higher  than  3  feet  from  the  floor,  so  that  the 
dust,  which  is  rather  heavy,  will  not  rise  to  the  breathing  level  when 
it  is  blown  out;  and  (7)  where  mechanical  power  is  used  fans  should 
be  installed  and  air  delivered  above  the  head  of  the  men  so  that  the 
dust  is  blown  downward,  while  locally  applied  exhaust  s^^stems  can 
be  used  m  several  processes  of  the  work.  The  employee  should 
breathe  only  through  his  nose,  and,  when  inhalation  of  dust  is  un- 
avoidable, should  wear  a  wet  sponge  or  other  form  of  respirator.  All 
the  schools  in  a  stone  area  should  give  si>ecial  lessons  on  the  danger 
of  dus_t,_  upon  proper  methods  of  breathing,  while  medical  school 
supervision  would  find  the  cases  of  obstructed  nasal  breathing  during 
youth.  ^  ^ 

Additional  evidence  seems  hardly  necessary  to  emphasize  the  seri- 
ousness of  the  dust  hazard  in  the  quarrying  industry,  irrespective  of 
the  material  extracted  or  the  methods  employed,  except  in  so  far  as 
the  degree  of  injuriousness  is  invariably  increased  by  the  more  or  less 
extensive  use  of  pneumatic  tools.^ 

VITAL  STATISTICS  OF  CENTEUS  OF  GEANITE  INDXTSTBY. 

Quarrying  is,  of  course,  the  preliminary  extraction  process  in  the 
stone  industry.  The  more  important  aspects  of  the  stone  dust  ex- 
posure have  been  elsewhere  discussed  in  some  detail,  but  it  has 
seemed  advisable  to  bring  together  for  the  present  purpose  some 
rather  interesting  statistics  of  the  mortality  from  pulmonary  tuber- 
culosis and  from  other  respiratory  diseases  in  the  centers  of  the 
American  stone  industrj?-,  with  special  reference  to  the  nature  of  the 
stone  product  quarried.  Table  163  exhibits  the  mortality  of  the 
centers  of  granite  production,  by  counties,  in  the  Stat-es  of  Maine, 
New  HamjDshire,  and  Vermont.    In  each  case  the  county  referred 

*  See  In  this  connection  the  report  elsewhere  referred  to  "  On  the  Prevalence  of 
Phthisis  among  Quarry  Workers  and  Miners,"  hy  Sidney  Barwels,  M.  D.,  county  modical 
oHicer,  Derbyshire,  1913 ;  also  an  address  on  "  Quarrj-ing,"  hy  S.  Le  Neve  Foster, 
Journal  of  the  Sanitary  Institute,  London,  1S04. 
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to  as  a  granite  center  is  such  as  is  specifically  made  note  of  in  the 
annual  reports  of  the  United  States  Geological  Survey  on  the  stone 
industry.'  Of  course,  in  some  counties  the  industry  is  of  much 
greater  predominating  importance  than  in  others. 

Tahle  163.— mortality  FROM  PULMONARY  TUBERCULOSIS  AND  FROM  OTHER  RES- 
PIRATORY DISEASES  IN  THE  CENTERS  OF  THE  GRANITE  INDUSTRY,  1909  TO  1913. 


Locality. 


Pulmonary  tubercu- 
losis. 


Per  cent 
01  deaths 
from  all 
causes. 


'Death  rate 
per  100,000. 


Other  respiratory  dis- 
eases. 


Per  ccn  t 
of  deaths 
from  all 
causes. 


Death  rate 
per  100,000. 


HancDCk  County,  Me  

Konnobeck  County,  Me  

Augusta  

Waterville  

Rural  

Knox  Coimty,  Me  

Lincoln  County,  Me  

Waldo  County,  Mc  

Washington  County,  Me  

Maine  trranite  counties  

State  of  Maine  

Carroll  County,  N.  H  

Hillsboro  County,  N.  H  

Manchester  

Nashua  

Rural  

Merrimack  County,  N.  H  

Concord  

Riu'al  

New  Hampshire  granite  counties  

State  of  New  Hampshii'e  

Caledonia  County,  Vt  

Windsor  County',  Vt  

Vermont  cranite  counties  

Slate  of  Vermont  

Summanj. 

All  granite  counties  

States  ol  Maine,  New  Hampshire,  and  Vermont 


6.8 
7.4 
7.9 
8.9 
6.7 
8.4 
6.4 
7.0 
9.6 
7.  7 
7.0 

4.9 
6.6 
6.5 
5.8 
7.5 
6.8 
6.0 
7.4 
6.5 
6.2 

5.9 
4.3 
5.0 
5.8 


6.9 


104. 6 
133.6 
194.1 
136.8 
111.4 
145.7 
102.0 
121.1 
137.0 
126.  9 
110.8 

82.5 
115.3 
113.9 

95.2 
136.3 
12S.  0 
128.0 
128.0 
116.0 
105.0 

94.5 
79.0 
86. 6 
91.8 


117.  4 
104.7 


11.7 
12.5 
12.8 
14.7 
11.7 
8.7 
9.1 
10.1 
11.5 
11. 1 
12.1 

12.3 
12.6 
13.9 
11.7 
10.1 
9.S 
8.9 
10.6 
11.7 
n.6 

11.5 
11.6 
11.5 
11.7 


11.4 
11.9 


ISO.  4 
226.5 
316.5 
225.7 
195.2 
152.4 
144.1 
174.4 
165.2 
183.  S 
192.9 

200.8 
218.3 
242.5 
191.1 
184.0 
186.0 
189.6 
183.5 
208.6 
196.7 

182. 2 
213.2 
198.6 
183.1 


196. 2 
19L7 


Combining  all  the  counties  in  which  the  granite  industry  in  the  three 
States  is  of  sufficient  local  importance,  it  appears  that  the  mortality 
rate  from  pulmonary  tuberculosis  as  well  as  from  other  respiratory 
diseases  is  not  very  materially  above  the  average  for  the  States,  con- 
sidered as  a  group;  and  the  same  conclusion  applies  to  the  propor- 
tionate mortality  for  respiratory  disea.ses  other  than  pulmonary 
tul)erculosis,  which,  in  fact,  is  slightly  lower.  Some  very  important 
differences,  how-ever,  are  show^n  in  the  larger  centers  of  the  granite 
industry  in  Maine,  as,  for  illustration,  at  "Augusta,  Avhere  the'  death 
rate  from  pulmonary  tubercidosis  is  194.1  per  100,000,  against  110.8 
for  the  State  as  a  whole.  The  mprtality  of  Augusta  "from  other 
respiratory  diseases  is  also  extremely  high,  or  316.5  per  100,000, 

>  For  a  strictly  sclentillc  discussion  of  "  The  Commercial  Granites  of  Massachusetts 
o  and  uHode  island,  with  Maps  and   Illustratioris,"  sec  BuSirNo 

1,  \  Zi     I  Survey,  Washington,  1908.    Soo  also  a  soparato  dis'cus.ion 

of  -The  Granites  of  Vermont."  by  the  same  author,  in  Bulletin  No   4oTof    he  U  S 
Goo  oglcal  Survey,  Washington,  1009.    For  a  discussion  of  Safety  in  Stone  OmmTin^" 
With  observations  on  ventilation,  etc..  by  Oliver  Bowles,  sec  l^'chnlcarPape  'in 
Bureau  of  Mines.  Washington,  1015.  ^"-umLui  i  apei  in, 
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against  192.9  for  the  State  as  a  whole.^  Somewhat  similar  are  the 
coiu^lusions  for  certain  granite-producing  counties  considered  in 
detail  for  the  States  of  New  Hampshire  and  Vermont.  This  method 
of  analysis  is  at  present  the  only  available  means  of  arrivino-  .,t 
approximately  accurate  conclusions,  since  thus  far  no  investigaUon 
of  the  subject  has  been  made  by  Federal  or  State  authority  or  by  a 
detailed  analysis  of  life  insurance  experience. 

VITAL  STATISTICS  OF  CEHTERS  OF  KABBLE  INDUSTEY. 

The  geographical  distribution  of  the  marble  industry  for  the  States 
for  which  official  vital  statistics  are  available  is  very  limited,  and  the 
data  for  the  State  of  Vermont  are  of  most  value.  Table  164  shows 
that  m  the  Barre  district,  which  is  the  center  of  the  Vermont  marble 
mdustiy,  both  the  proportionate  and  the  relative  mortality  from 
pulmonary  tuberculosis  are  decidedly  above  the  average  for  the 
State  as  a  whole;  in  fact,  it  is  extremely  suggestive  that  e^ven  for  all 
the  marble  counties  combined  the  excess  in  the  mortality  from  pul- 
monary tuberculosis  should  be  as  pronounced  as  is  actually  the 
case. 

Table  104.— MORTALITY  FROM  PULMONARY  TUBERCULOSIS  AND  FROM  OTHFn 
RESPIRATORY  DISEASES  IN  THE  CENTERS  OF  THE  MARBLE  lNDUSli?™90fl 


Locality. 


Bennington  County,  Vt  

Franklin  County,  Vt  

Grand  Isle  County,  Vt  

■Washington  County,  Vt  

Barre  

Rural  

Vermont  marble  counties  ' . 
State  of  Vermont  


Pulmonary  tubercu- 
losis. 

other  respiratory  dis- 
eases. 

Per  cent 

Per  cent 

of  deaths 

Death  rate 

of  deaths 

Death  rate 

from  all 

per  100,000. 

from  all 

per  100,000, 

causes. 

causes. 

4.7 
6.4 
8.9 
9.1 
is.  5 
0.4 
7.3 
5.8 

70.4 
94.5 
108.8 
136.6 
239.7 
100.3 
lOS.S 
91.  S 

1L2 
11.1 
12.0 
12.1 
11.8 
12.2 
11.6 
11.7 

166. 3 
161.3 
140.9 
1S1.4 
152.0 

191.  e 

171.6 

is:i.  1 

1  Exclusive  of  Rutland  County,  which  will  be  found  under  slate  coimties.  This  county  shows  an  ex- 
tessive  rate  over  the  rate  for  the  State  as  a  whole. 

In  the  Barre  district  the  proportionate  mortality  from  pulmonary 
tuberculosis  is  18.5  per  cent  against  only  5.8  per  cent  for  the  State 
as  a  whole;  while  the  relative  mortality  per  100,000  of  population 
is  239.7  for  Barre  against  91.8  for  the  State.  In  conti-ast,  however, 
the  proportionate  mortality  from  other  respiratory  diseases  is  about 
normal,  while  the  death  rate  from  this  group  of  diseases  for  Barre 
is  below  the  average  for  the  State.  Here  again  the  averages  are 
merely  approximate,  and  they  must  be  made  use  of  with  extreme  cau- 
tion.- 


^  How  far  these  rates  are  affected  by  local  hospitals  or  institutions  can  not  be  stated, 
but  the  possibility  of  such  on  eHect  should  not  be  lost  Bight  of. 
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VITAL  STATISTICS  OF  CENTEKS  OF  SANDSTONE  INDUSTBT. 

The  centers  of  tlie  sandstone  industry  are  cliiefly  in  the  States  of 
New  York,  Ohio,  and  Pennsylvania.  Combining  the  returns  for  all 
the  sandstone  counties,  both  the  proportionate  and  the  relative  mor- 
tality from  pulmonary  tuberculosis  are  below  the  averages  for  the 
States  considered  as  a  group ;  but  there  are,  however,  some  exceedingly 
interesting  and  suggestive  exceptions  to  this  conclusion,  particularly 
in  the  case  of  the  Rome  district  in  Oneida  County,  N.  Y.,  where  the 
relative  rate  from  pulmonary  tuberculosis  is  26i.9  per  100,000  against 
152.3  per  100,000  for  the  State  of  New  York.  But  the  corresponding 
mortality  from  other  respiratory  diseases  is  somewhat  below  the 
average.  The  mortality  from  respiratory  diseases  in  some  sections 
is  relatively  high,  but  throughout  the  data  brought  together  are  not 
distinctly  suggestive  of  a  pronounced  excess  in  the  mortality  of  the 
counties  which  are  representative  of  the  sandstone  industry,  as  being 
above  the  average  for  the  remainder  of  the  territory  under  consid- 
eration. The  details  for  the  sandstone  centers  are  given  in  Table  165. 

Table  165.— MORTALITY  FROM  PULMONARY  TUBERCULOSIS  AND  FROM  OTHER 
RESPIRATORY  DISEASES  IN  THE  CENTERS  OF  THE  SANDSTONE  INDUSTRY, 
1909  TO  1913. 


Locality. 


Pulmonary  tuljorcu- 
losis . 


Other  respiratory  dis- 
eases. 


Per  cent 

Per  cent 

of  deaths 

Death  rate 

of  deaths 

Death  rate 

from  all 

per  100,000. 

from  all 

per  100,000. 

causes. 

causes 

7.2 

105.5 

9 

2 

133.5 

7.8 

138.5 

12 

7 

225.7 

12.6 

264.9 

9 

1 

192.0 

7.3 

13U.  4 

13. 

7 

257.0 

6.3 

95.9 

12 

9 

197.1 

7.7 

132.9 

12. 

2 

210.0 

0.9 

152.3 

14. 

0 

215.7 

8.5 

115.6 

11. 

7 

159.0 

8.7 

119.2 

11 

9 

163. 6 

7.6 

81.3 

9 

3 

100.1 

7.S 

91.0 

10. 

9 

131.6 

6.7 

83.4 

10. 

7 

132. 5 

6.1 

76.2 

11 

3 

141.8 

6.0 

74.5 

10 

1 

125.9 

7.7 

94.5 

10. 

4 

127.0 

8.4 

112.1 

11 

G 

15;).  2 

9.2 

122.6 

10 

4 

13S.  1 

4.2 

47.8 

14 

5 

ICG.  i 

2in  1 

5.0 

71.2 

14 

9 

6.9 

94.0 

11 

7 

15S.  5 

5.1 

79.1 

10 

7 

165.  7 

4.9 

68.9 

15 

5 

218.0 

5.7 

73.1 

11. 

1 

142.0 

7.5 

102.1 

12 

5 

170.2 

6.2 

64.9 

10 

6 

134. 1 

4.9 

62.5 

13 

0 

167.1 

4.6 

77.1 

11. 

0 

185. 5 

5.5 

60.2 

18. 

5 

203.5 

4.9 

61.9 

12. 

9 

164.3 

4.9 

64.4 

13. 

6 

177.1 

7.7 

112.5 

13 

3 

194.5 

7.0 

96.6 

12 

4 

170.9 

9.0 

131.6 

13. 

0 

191.  2 

Orleans  Coiinty,  N.  Y  , 

Oueida  County,  N.  Y  

Rome  

Utica  

Pvural  

New  Yorlc  sandstone  counties  

•  State  of  New  York  

Cuyahoga  Comity,  Ohio  

(  leveland  

LaVewood  

Ruial  

Lorain  f'ounty,  Ohio  

Lorain  

Klyria  

Rural  

Ohio  sandstone  counties  

State  of  Ohio  

Clearfield  County,  Pa  

Fayette  County,  Pa  

f^onnellsviUe  

Uniontovfn  

Rural  

Mercer  County,  Pa  

Sharon  

Rural  

Westmoreland  County,  Fa............  '...  '.  '.  '... 

G  reonsburg  J i 

Monessen  ".*.".*.'.'..'.'.'.. 

R  u  ral  

Pcnnsylviuiia  sandstone  counties..!.!'.!!!!.!!] 
Slate  of  TeniLsylvania  !! 

Summary. 

All  sandstone  counties  

States  of  Now  York,  Ohio,  and  Pennsylvania' 
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VITAL  STATISTICS  OF  CENTEES  OF  LIMESTONE  INDTJSTBY. 

In  curious  contrast,  more  definite  indication  of  health-injurious 
conditions  is  brought  out  by  an  analysis  of  the  statistics  for  the  lime 
stone  counties  of  Kentucky,  Missouri,  and  Indiana  as  shown  in 
lable  166. 

Table  166.-M0RTALITY   FROM  PULMONARY    TUBFRPm^w    axtt,  x-r^r 
RKSnUATORY   DISEASES   IN    THE    CENTERS    OF  T^'^ffMEsTON^l^DU.^^^^^^^ 
INDIANA  (1909  TO  1913),  KENTUCKY  AND  MISSOURI  (1911  TO  igS)  ^^^^^STRY, 


Locality. 


Warren  County,  Ky  

Kentucky  

Jasper  County,  Mo  

Missouri  

Lawrence  Countv,  Ind  

Monroe  County,  Ind  . 

Indiana  

Suimnary. 

Limestone  counties  

States  of  Kentucky,  Missouri,  and  Indiana 

Per  cent  of  mortality  excess  in  limestone  counties 


Pulmonary  tubercu- 
losis. 

0  llicr  res  piratory  dis- 
eases. 

Per  cent 
of  deaths 
from  all 
causes. 

Death  rate 
per  100,000. 

Per  cent 
of  deaths 
from  all 
causes. 

Death  rate 
per  100,000, 

14.9 
14.3 

22.5.7 
1S6.  6 

9.0 
10.0 

136.7 
130.6 

13.2 
10.3 

161.2 
13L3 

12.1 
a.  6 

147.4 
146.8 

12.5 
12.6 
10.1 

1C5.3 
161.8 
132.  S 

9.9 
10.2 
9.7 

131.3 
131.4 
127.6 

13.2 
11.1 
lfi.9 

174.  4 
144.6 
20.6 

10.4 
10.4 

136.7 
134.6 
1.6 

In  all  of  the  counties  combined  both  the  proportionate  and  the  rela- 
tive mortality  from  pulmonary  tuberculosis  are  above  the  average, 
while  the  mortality  from  other  respiratory  diseases  is  about  the 
same.  There  is  an  extraordinary  excess  in  the  mortality  from  pul- 
monary tuberculosis  in  Warren  County,  Ivy.,  as  well  as  in  Jasper 
County,  Mo.,  where,  hoAvever,  the  situation  is  complicated  by  the 
zinc  and  lead-mining  industries.    (See  p.  360.) 

VITAL  STATISTICS  OF  CENTEES  OF  BLUESTONE  INDIfSTBT. 

In  the  case  of  all  the  counties  under  consideration  the  mortality 
from  respiratory  diseases  other  than  pulmonary  tuberculosis  is  rel- 
atively normal.  The  counties  in  which  the  bluestone  industry  is  of 
importance  in  the  States  of  New  York  and  Pennsylvania  show  rather 
a  lesser  moitality,  with,  hoAvever,  a  rather  important  exception  at 
Kingston,  in  Ulster  County,  N.  Y.,  where  the  industry  is  thoroughly 
Avell  represented,  the  mortality  rate  from  pulmonary  tuberculosis 
being  205.6  per  100,000,  against  152.3  for  the  State.  The  mortality 
frfun  other  respiratory  diseases,  however,  is  both  proportionately 
and  relatively  below  the  average.  In  Pike  County,  Pa.,  the  relative 
mortality  from  pulmonary  tuberculosis  is  125.9  per  100,000,  which 
compares  with  112.5  per  100,000  for  the  State  as  a  whole.  All  tlie 
bluestone  counties  combined,  however,  show  a  lower  proportionate 
and  relative  mortality  from  pulmonary  tuberculosis  than  the  States 
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considered  as  a  group.  The  same  conclusion  applies  to  other  respira- 
tory diseases.  The  details  for  the  bluestone  industry  are  given  in 
Table  167. 

TtnLE  167.-M0KTALITY  FROM  TULMONARY  TUBERCULOSIS  AND  FROM  OTHER 
RESPIRATORY  DISEASES  IN  THE  CENTERS  OF  THE  BLUESTONE  INDUSTRY- 
1903  TO  1913. 


Locality. 


Delaware  County,  N.  Y  

Ulster  County,  N.  Y  

Kingston  

Rural  

New  York  bluestone  counties 
State  of  New  York  


Pike  County,  Pa  ^  

Susquehanna  County,  Pa  

AVayne  Coiuity,  Pa  

Wyoming  County,  Pa  

Pennsylvania  bluestone  comities . 
State  ol  Pennsylvania  


Summary. 

Bluestone  counties  :  

States  ol  New  York  and  Pennsylvania. 


Pulmonary  tubercu- 
losis. 


Per  cent 
of  deaths 
from  all 
causes. 


4.9 
9.0 
10.9 
8.1 
7.7 
9.9 


5.  .-J 
7.4 
4.2 
6.1 
7.7 


7.1 
8.9 


Death  rate 
per  100,000. 


70.8 
140.7 
205.6 
115.1 
117.6 
152.3 

125.9 
81.7 

101.0 
57.5 
87.7 

112.5 


105.8 
134.2 


Other  respiratory  dis- 
eases. 


Per  cent 

of  deaths  \  Death  rate 
from  all  per  100,000. 
causes. 


11.4 
12.2 
9.5 
13.5 
11.9 
14.0 

13.7 
12.4 
10.9 
11.9 
12.0 
13.3 


11.9 
13.7 


160.  7 
189.2 
180.3 
192.8 
18L8 
215.7 

201.4 
192. 2 
148.3 
160.  7 
173.4 
194.5 


178.5 
206.0 


1  SulUvan  County,  N.  Y.,  is  a  large  producer  but  was  left  out  because  of  the  tuberculosis  sanatoria 
at  liberty. 

TITAL  STATISTICS  OF  CENTEKS  OF  SLATE  INDUSTBT. 

Finally,  as  regards  slate-producing  coimties,  the  data  are  also  far 
from  conclusive.  The  details  for  the  centers  of  the  slate  industry  in 
Pennsylvania,  New  York,  and  Vermont  are  shown  in  Table  1G8. 

Table  168.— MORTALITY  FROM  PULMONARY  TUBERCULOSIS  AND  FROM  OTHER  RES- 
PIRATORY DISEASES  IN  THE  CENTERS  OF  THE  SLATE  INDUSTRY,  19.19  TO  191.3. 


Loc.'lity. 


Washinirton  County,  N.  Y.i 
Slate  of  New  York  


Lehigh  County,  Pa  

Allen  town  

Rural  

Northampton  County,  Pa...! 

Easlon  

South  Hothlohem  

Rural  

Pcimsylvania  slate  counties. 
State  of  Pennsylvania.  

Rutland  County.  Vt.i.. 

Rutland  

Rural  

Stale  of  Vermont  


Summari/. 

Slale  counties  

States  of  New  York,  Ponnsylva'm'a,' aiid  Wrmoiit' 


Pulmonary 
tuberculosis. 


Per  cent  of 
deaths 
from  all 
causes. 


5.6 


7.4 
7.7 


7.7 

0.4 

5.9 
6.B 


6.7 


Death  rate 
per 
100,000. 


88.3 
152.3 

118.6 
118.9 
114.6 

96.1 
105.2 
105.8 

89.9 
106.1 
112.5 

9S.7 
100.0 
98.2 
91.8 


102. 5 
133. 3 


Other  respiratory 
diseases. 


Per  cent  of 
deaths 
from  all 
causes. 


12.3 
14.0 

11.3 
9.6 
12.7 
12.2 
10.9 
14.6 
12.0 
U.7 
13.3 

12.0 
10.4 
12.7 
U.7 


11. S 
13.6 


1  These  counties  are  adjoining  and  the  same  slate  veins  are  mmod 


Death  rate 
per 
100,000. 


194. 1 
215.7 

179.2 
149. 4 
204.8 
177,2 
180.7 
226.0 
162.3 
I7.S.  2 
19 1. 5 

184. 3 
176.9 
1S7. 2 
l.'^3. 1 


181.3 
205.6 
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Thei-e  is  apparently  no  very  clearly  defined  relation  in  the  general 
mortality  from  pulmonary  tuberculosis  and  respiratory  diseases  in 
the  slate-producing  counties  when  comparison  is  made  with  the 
btates  under  consideration  or  the  States  eonsidere<i  as  a  group  Ther* 
are,  however,  some  important  exceptions.  The  general  mortality  ol 
a  given  section,  unless  very  pronounced,  is  not  likely  to  be  materialh 
aftected  by  the  specific,  even  though  quite  excessive,  mortality  of  some 
occupational  group  subject  to  more  or  less  injurious  exposure  to  irri- 
tating dust.  The  number  of  persons  employed  in  distinctly  health- 
injurious  processes  in  most  communities  is  usually  relatively  so  small 
chat  the  health-injurious  consequences  of  special  conditions  become 
obscured  by  the  numerically  much  more  important  general  circum- 
stances affecting  the  health  and  life  of  the  community  at  large. 

METALITJRGICAI  INDUSTEIES. 

The  mortality  and  the  disease  liability  of  men  employed  in  the  metal- 
lurgical industries  and  in  the  occupations  supplementary  thereto, 
essential  to  ore  milling  or  other  concentration  processes,  have  not 
been  made  the  subject  of  a  sufficiently  extensive  investigation  in  this 
or  other  countries  to  furnish  data  of  sufficient  intj-iiisic,  scientific 
conclusiveness  applicable  to  American  problems  of  health  and  iu- 
dustry.i    According  to  the  last  annual  report  of  the  United  States 
Bureau  of  Mines  on  metal  mine  accidents  the  number  of  persons  em- 
ploj^ed  in  ore  milling  and  related  concentration  processes  during  the 
year  1915  was  18,564,  and  in  addition  thereto  the  number  employed  at 
smelters  was  31,327.    The  industry  considered  in  the  aggregate  is 
one  of  extreme  complexity  and  of  widely  varying  labor  and  sanitarji 
conditions.   All  mineral  products  are  as  a  rule  subject  to  preliminarv 
brealring  or  crushing  processes,  in  connection  with  which  a  large 
amount  of  finely  comminuted  dust  is  produced,  which,  according  to 
its  chemical  or  mechanical  properties,  must  necessarily  prove  more  oi 
less  injurious  to  health.    The  dust  hazard  is  probably  of  lestst  im- 
portance in  connection  with  hand  picking  or  sorting,  much  of  which 
is  frequently  done  undergi'ound,  but  in  the  large  majority  of  cases 
the  picking  or  sorting  is  carried  on  in  the  rock  house  and  in  the  mills.' 
In  modern  plants  the  picking  is  done  chiefly  at  movable  or  continu- 
ous belts  at  which  the  dust  hazard  is  probably  of  lesser  importance 
than  in  connection  with  subsequent  crushing  and  concentration  proc- 
esses.   For  rock-grinding  purposes  a  large  variety  of  special  mills  ol 
widely  varying  construction  have  been  evolved  in  the  progress  of 
ore  dressing,  from  the  primitive  aiTastra  to  the  most  modern  so-called 

'  For  practical  details  of  American  ore  dressing,  see  "A  Text-Book  of  Ore  Dressing,"  by  Robert  H.  Rich- 
ards, S.  B.,  LL.  n.;  New  York,  1909. 

2  For  a  brief  but  useful  account  of  "Mill  and  Smelter  Methods  of  Sampling,"  by  H.  J.  Stand«r,,#ee  Bullfr 
tin  No.  26,  Metallurgical  Series  No.  1,  University  of  Arizona,  Tucson,  1915-18. 
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Chili-Himtington  mills.  Probably  the  most  serious  dust  hazard  is 
in  connection  with  so-called  sampling  processes,  in  which  the  material 
to  be  subjected  to  subsequent  analysis  by  assaying  or  otherwise  is 
reduced  to  the  finest  possible  comminuted  condition.  In  such  sam- 
pling processes  the  nature  of  the  gangue  or  rock  material  is  of  much, 
greater  importance  than  the  metallic  content,  and  perhaps  the  most 
tj^pical  illustration  of  such  sampling  methods  is  in  connection  witli 
modern  copper  mining,  smelting,  and  refining.  The  copper  ores 
fequire  a  preliminary  process  of  preparation  for  the  subsequent 
process  of  roasting,  during  Avhich  the  materials  are  reduced  to  a  con- 
dition of  extreme  dryness  in  connection  with  which  a  considerable 
amount  of  dust  is  produced  with  more  or  less  health-injurious  conse- 
quences to  the  employees.  In  all  of  the  subsequent  processes  of  roast- 
ing, whether  in  lump  or  in  puh'erized  form,  or  in  the  calcining  and 
the  smelting  itself,  irrespective  of  the  type  of  the  furnace,  a  con- 
siderable amount  of  dust  exposure  is  inevitable,  but  since  most  of 
the  operations  are  carried  on  in  the  open  air  the  health  hazards  are 
materially  reduced.  The  introduction  of  mechanical  methods  of 
charging  the  furnaces  and  the  inclosure  of  many  of  the  most  serious 
dust-producing  operations  have  during  recent  years  improved  work- 
ing conditions  tp  a  measurable  degree.  There  are  also  reasons  for  be- 
lieving that  the  accident  hazards  haAe  been  reduced,  for  according  to 
tlie  report  of  the  Bureau  of  Mines  for  the  year  1915,  the  fatality 
rate  at  ore  mills  was  1.62,  and  at  smelters  1.21  per  thousand  em- 
ployees, which,  considering  the  inherent  dangers  of  the  industry,  can 
not  be  considered  excessive. 

A  descriptive  account  of  the  machinery  generally  in  "use  for  rock 
crushing  and  ore  millmg  would  unduly  enlarge  tlae  present  discus- 
Bion  and  be  more  or  less  unintelligible  without  the  use  of  illustra- 
tions. Thus  far  a  systematic  and  well-considered  effort  has  not  been 
made  to  provide  such  machinery  as  far  as  may  be  practicable  with 
dust-arresting  devices,  or  to  provide  otherwise  for  the  more  effective 
protection  of  the  workmen  against  the  risk  of  dust  inhalation  which 
m  connection  with  certain  processes  attains  to  most  serious  propor- 
tions. Fortunately  from  a  sanitary  point  of  view  much  of  the  labor 
employed  is  casual  or  intermittent,  so  that  distinctly  health-injurious 
effects  are  less  frequently  observed  than  would  be  the  case  if  con- 
tinuous employment  with  considerable  dust  exposui-e  were  prolonged 
over  a  period  of  years.  The  best  scientific  account  of  the  diseases  of 
men  employed  m  ore  reduction,  smelting,  and  refining  is  by  O  Sae- 
ger,  of  the  Friedrichshiitte,  Upper  Silesia  (Jena,  1895),  follow- 
ing a  more  extended  discussion  of  accident  liabilitv,  the  effects  of 
severe  labor,  the  health-injurious  consequence  of  heat  exposure,  con- 
tammated  air,  intense  light,  etc.  The  dust  problem  is  briefly  re- 
viewed with  reference  to  its  mechanical  and  chemical  characteris- 
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tics  The  latter  are  of  special  importance  in  metallic  dust,  where 
lead,  arsenic,  etc.,  may  prove  more  immediately  injurious  than  the 
consequence  of  dust  inhalation  in  general. 

The  injurious  effect  of  the  finely  comminuted  dust  is  conceded  with- 
out special  reference  to  the  metallic  content,  which,  according  to 
Its  nature,  may  or  may  not  be  of  si>ecial  importance.  Modern  smelt- 
ing processes  have  a  decided  tendency  toward  a  reduction  in  the 
metallic  content  of  the  fumes  and  gases  which,  in  a  measure  at  least 
ser^^e  the  purpo.ses  of  dust  dissemination.  Saeger  is  of  the  opinion 
that  the  mechanical  proj^erties  of  the  dust  are  of  greater  importance 
than  the  dust  considered  in  its  chemical  aspects,  and  he  refers  to  the 
statistics  of  the  miners'  imion  of  Upper  Silesia  for  the  period  1889- 
1892,  according  to  which  the  average  percentage  of  sicknes-s  was  47.4 
per  annum,  and  the  proportion  attributable  to  diseases  of  the  respira- 
tory organs  was  7.4.  The  distribution  of  this  morbidity  was  as  fol- 
lows: Acute  diseases  of  the  lungs  and  larynx,  7  per  cent;  chronic 
diseases  of  the  lungs  and  larynx,  1.1  per  cent ;  pneumonia,  1.2  per 
cent ;  tuberculosis,  0.36  per  cent ;  and  other  diseases  of  the  respiratory 
organs,  0.34  per  cent.  These  statistics  do  not  indicate  exceptionally 
serious  conditions,  but  it  should  be  considered  that  they  have  refer- 
ence to  persons  employed  in  connection  with  ore  reduction,  smelting, 
and  refining  in  the  aggregate  and  not  specifically  with  any  of  the 
more  injurious  subdivisions,  such  as  work  in  the  rock  &-aiiiplers  or 
at  the  crushers,  grinders,  etc.  In  the  absence  of  trustworthy  statis- 
tical information  the  conclusions  must  therefore  be  rather  general 
and  in  conformity  to  the  closely  related  health-injurious  processes  in 
the  general  mining  and  stone  industries;  in  other  words,  the  dust 
hazard  in  connection  with  certain  preliminary  processes  in  ore  dress- 
ing, sampling,  smelting,  and  refining  is  without  question  of  serious 
sanitary  importance,  demanding  decidedly  more  qualified  considera- 
tion than  it  has  heretofore  received. 

No  statistics  are  available  to  prove  that  pulmonary  tuberculosis 
is  excessively  common  among  men  employed  in  smelting  and  refining. 
The  practical  problem  concerns  the  control  of  metallurgical  smoke, 
which  consists  of  three  distinct  substances — gases,  the  flue  dust,  and 
the  fume.  Of  these  three  it  is  only  the  flue  dust  that  is  of  serious 
importance,  consisting  of  small  particles  of  the  different  ores,  fluxes, 
or  fuel.  According  to  an  extended  account  by  Charles  H.  Fulton, 
in  Bulletin  84  of  the  Bureau  of  Mines,  "  the  gases,  on  account  of  their 
high  A'elocity  entrain  these  fine  particles  and  when  the  velocity  is 
reduced  in  the  dust  chambers  the  particles  settle.  The  amount  of 
flue  dust  made  in  different  smelting  operations  varies  greatly,  de- 
pending upon  such  factors  as  design  of  furnace,  fineness  or  coarse- 
ness of  the  ore  charge,  blast  pressure  or  draft  employed,  and  Avorking 
condition  of  the  furnace.  Estimated  on  the  basis  of  the  tonnage  of 
charge  that  is  smelted,  it  may  range  from  a  fraction  of  1  per  cent  ux^ 
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to  10  per  cent  of  the  weight  of  the  furnace  charge.  Thus,  in  copper 
blast-furnace  smelting  at  tlie  Copper  Queen  mine  in  Arizona,  1  ton 
of  flue  dust  was  produced  for  every  17  tons  of  charge,  or  5.6  per- 
cent."  According  to  the  same  authority,  "flue  dust  varies  in  size 
)'rom  0.25-inch  to  0.125-iach  particles  of  the  lighter  materials  down 
<o  an  extremely  fine  dust  resembling  impalpable  powder."  The  re- 
covery of  this  dust  in  modern  metallurgical  practice,  on  account  of 
if,s  metallic  content,  has  attained  to  considerable  economic  impor- 
t'lnce ;  but  it  is  technically  difficult  tp  give  separate  consideration  to 
f  ue  dust  as  distinct  from  fume.  The  latter,  according  to  Fulton, 
consists  of  the  volatile  constituents  of  the  ore  charge  which  pass  off 
ill  th-e  form  of  vapor  with  the  gases  from  the  furnaces  and  then 
sublime  into  minute  solid  particles  in  the  cooler  part  of  the  flues." 
He  explains  fui-ther  that  "  in  examining  the  dust  chambers  and  the 
flue  sj^stem  of  a  smelting  plant,  it  will  be  noted  that  a  fine  gray-white 
impalpable  powder  is  deposited  on  the  walls,  roof,  and  the  floor  of 
the  flues  near  the  stack  end  of  the  flue  system,  the  amount  being 
greatest  at  the  stack  and  diminishing  as  the  furnace  is  approached. 
In  certain  sections  of  the  flues  and  chambers  this  fume  is  mixed  with 
the  fine  flue  dust."  Since  the  harmful  constituents  of  smelter  smoke 
generally  are  (1)  sulphur  dioxide  gas,  (2)  sulphuric  acid  formed 
from  sulphur  trioxide  generated  in  the  furnaces,  (3)  fume  or  fine 
solid  particles  containing  lead  and  arsenic  compounds  and  acid  sul- 
phates, it  is  self-evident  that  the  hygiene  of  smelting  and  refining  is 
of  extreme  complexity,  practically  precluding  general  conclusions  in 
the  absence  of  an  extended  scientific  inquiry  at  the  present  time. 
Sufficient  evidence,  however,  is  available  to  sustain  the  conclusion 
that  employment  in  the  so-called  bag  houses  is  distinctly  injurious 
to  health,,  particularly  in  connection  with  the  work  necessary  in  the 
shaking  of  the  bags.  According  to  H.  H.  Alexander,  in  an  address 
before  the  American  Institute  of  ISIining  Engineers,  on  the  silver- 
lead  smelting  practice  at  the  Globe  Smelting  &  Eefining  Co.,  Denver, 
Colo.,  "  in  dislodging  the  adhering  fume  from  the  bags  handshaking, 
when  done  properly,  gives  the  best  results,  but  it  is  a  slow  and  dis- 
agreeable task,  and  is  being  replaced  by  various  mechanical  shakers. 
This  mechanical  shaking  is  accomplished  by  striking  the  inflated  bag 
lengthwise,  quickly  jerking  the  deflated  bag  up  and  down,  swing- 
ing back  and  forth,  or  a  combination  of  the  motions.  Another 
method  is  to  reverse  the  flow  of  the  gus  through  the  bags  by  means 
of  an  individual  fan  or  by  a  second  connection  between  each  com- 
partment and  the  suction  side  of  the  main  fan."  Such  methods  of 
bag  filtration  have  been  found  quite  satisfactory  in  extended  ex- 
perience and  a  considerable  amount  of  dust  hazard  has  been  elimi- 
nated. The  number  of  men  employed  in  these  operations  is  very 
small,  so  that  a  trustworthy  average  exposure  is  hardly  obtainable. 
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The  most  hazardous  work  is  in  connection  with  employment  in  the 
arsenic  recovery  house,  but  there  is  no  evidence  to  prove  that  tlie  work 
.predisposes  to  pulmonary  tuberculosis. 

Since  most  of  the  larger  smelting  plants  have  been  thoroughly 
reconstructed  during  recent  years,  many  improvements  have  been 
introduced  with  substantial  benefits  to  the  employees.    The  public 
aspects  of  the  smelter- fume  question  have  also  directed  attention  to 
the  urgency  of  fume-dust  controlling  devices,  but,  as  stated  in  the 
report  of  the  Selby  Smelter  Commission,^  the  normal  diffusion  of 
sulphur  dioxide  is  not  distinctly  injurious  to  health  or  productive  of 
disturbing  physiological  effects  upon  the  lining  of  the  mucous  mem- 
brane of  the  throat  and  lungs  of  human  beings  and  domestic  animals. 
Under  more  primitive  methods  of  smelting  practice,  such  as  in 
former  years  prevailed  at  Butte,  Mont.,  deaths  were  frequently 
caused  by  the  dissemination  of  sulphur  and  arsenic  fumes  into  the 
general  atmosphere,  but  modern  methods  of  fume  prevention  and 
control   have   practically   eliminated   this   risk.    Conversely,  the 
changes  have  been  of  benefit  to  employees  in  the  general  smelting 
industry,  and  mention  also  should  be  made  of  the  fact  that  smoke 
helmets  are  employed  to  an  increasing  extent  for  protective  pur- 
poses, and  quite  genei-ally  in  extremely  specialized  occupations  witli 
exposure  to  the  liability  of  arsenical,  lead,  and  other  forms  of 
metallic  poisoning.    Such  investigations  as  have  been  made,  chiefly 
by  Dr.  Alice  Hamilton,^  indicate  that  the  labor  force  at  smelting  and 
refining  plants  is  of  an  exceptionally  shifting  nature  and  at  best  less 
than  30  per  cent  of  the  force  remain  in  their  employment  as  long  as 
one  yean.    This  condition,  on  the  one  hand,  tends  to  increase  the  lia- 
bility to  lead  and  other  forms  of  metallic  poisoning  on  account  of 
ignorance  or  indifference  to  the  risk  incurred,  while  on  the  other 
band  there  is  a  diminished  liability  to  chronic  forms  of  lung  disease, 
chiefly  pulmonary  tuberculosis,  because  of  insufficient  length  of  ex- 
posure to  the  injurious  effects  of  mineral  and  metallic  dust.  The 
safety  precautions  employed  are  chiefly  with  regard  to  the  liability 
to  lead  poisoning,  but  they  have  a  direct  bearing  also  upon  the  reduc- 
tion in  the  general  liability  to  more  or  less  serious  dust  exposure. 

The  relative  importance  of  .dust  exposure  at  different  smelting 
plants  naturally  varies  according  to  the  nature  of  the  product.  At  a 
representative  smelting  plant  on  the  Pacific  coast,  out  of  231  men 
employed  in  smelting,  55  were  employed  in  sampling,  17  in  ore 
crushing,  and  3  at  bag-house  labor.  Referring  to  conditions  of  em- 
ployment at  a  typical  mill  operated  under  earlier  and  more  primi- 

'  Roport  of  Sclby  Smelter  Commission,  by  J.  A.  Holmes,  Edwnrd  C.  Franklin,  and  lialpij 
A  Gould,  with  accompanying  papers.    Bulletin  98,  Bureau  of  Mines,  Wasblngton,  193 5. 

"  In  this  connection  see,  "  Lead  Poisoning  in  tbe  Smolting  and  Refining  of  Lead,"  hj 
Alice  Hamilton,  M.  A.,  M.  D. ;  V.  S.  Bureau  of  Labor  Statistics  Bulletin,  No.  141,  Wasli- 
ington,  Feb.  17,  1914. 
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tive  conditions,  William  Winthrop  Betts,  M.  D.,  of  Salt  Lake  City, 
Utah,  in  a  conimunication  to  the  Journal  of  the  American  Medical 
Association  (Jan.  13,  1900),  directs  attention  to  the  fact  that  in 
consequence  of  the  increased  use  of  the  cyanide  process,  ore-reduction 
methods  have  resulted  in  a  more  finely  comminuted  dust,  with  a  ma- 
terial increase  in  the  mortality  rate  of  the  employees.  According  to 
Dr.  Betts,  "  Wliether  we  call  the  cases  fibroid  phthisis,  chronic  in- 
tei'stitial  pneumonia,  stonecutters'  j^hthisis,  miners'  consumj)tion, 
or  chalicosis,  depending  on  the  character  and  amount  of  foreign  mat- 
tei',  or  classify  them  imder  the  generic  name  of  pnemnoeoniosis, 
makes  but  little  difference.  All  convey  to  our  minds  a  pathologic 
process'  with  a  clinical  history  the  exact  nature  of  wliich  depends 
largely  on  the  stage  in  which  the  case  is  found  by  the  pathologist." 
It  is  explained  by  Dr.  Betts  that  at  the  Delamar  mill  the  ores,  which 
are  a  gold-bearing  quartzite,  are  crushed,  dried,  and  ground  into  a 
fine  powder  in  what  is  known  as  the  Griffin  mill,  convej^ed  to  bins, 
and  thence  through  chutes  to  cars  which  are  wheeled  to  the  tanks. 
In  and  about  the  mill  the  air  is  filled  with  an  impalpable  dust  and  in 
portions  of  the  mill  it  is  so  dense  that  one  can  not  be  recognized  a 
few  feet  away. 

In  continuation  it  is  said  that — • 

The  mill  has  been  in  operation  sixice  September,  1894,  employing 
about  40  men,  the  capacity  being  increased  from  time  to  time  until 
about  60  men  are  now  being  employed.  It  is  stated  that  most  of 
tlie  men  who  worked  in  the  mill  from  seven  to  nine  months  previous 
to  January,  1898,  are  dead  and  the  othere  are  sick.  A  review  of  the 
cases  as  compared  by  the  employees  to  March  1,  1899,  gives  166 
deaths.  Since  then  to  my  personal  knowledge  three  have  died  in  St. 
George.  A  later  statement  by  a  gentleman  who  has  tlie  disease  him- 
self, and  is  the  editor  of  a  Nevada  paper,  puts  it  at  200.  Dr.  Mayo, 
who  was  the  company's  physician  from  January,  1895,  till  a  few 
months  ago,  and  to  whom  I  am  indebted  for  much  valuable  infor- 
mation, states  that  only  38  have  come  to  his  knowledge.  This  I  am 
sure  is  too  low,  and,  while  200  is  an  exaggeration,  I  believe  an 
average  of  these  figures  nearer  correct,  as  almost  every  town  in 
Nevada  and  southern  Utah  has  had  its  victim,  for  it  is  a  fact  that 
neither  the  company  nor  the  men  realized  their  danger  until  the^ 
deaths  began  to  occur.  My  attention  was  directed  to  these  facts 
while  at  St.  George,  as  quite  a  number  of  the  young  men  were 
employed  m  the  Delamar  mill,  11  of  whom  have  died  within  the  past 
year.  A  number  of  others  are  sufi'ering  fi-om  the  disease  After 
inter\'iewing  the  attending  physicians  and  the  imfortunate  families 
i  have  been  able  to  gather  much  of  interest  concerning  the  cases.  ' 

The  investigations  of  Dr.  Betts  are  among  the  most  important 
ever  made  in  this  country,  and  therefore  are  deserving  of  much  more 
extended  consideration  than  has  heretofore  been  accorded  them  re- 
gardless of  the  material  improvements  in  methods  of  mana^^cment 
during  the  intervening  period  of  time.  He  is  of  the  opinion  that 
many  q^f  the  men  suffer  serious  injury  to  their  lungs,  but  return  to 
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tlieir  distant  homes,  where  "many  have  died  and  others  must  as  the 
disease  involves  lesions  which  do  not  admit  of  recovery,  and  sooner  or 
later  prove  fatal."  He  presents  the  details,  of  what  may  be  consid- 
ered a  typical  case,  of  a  foreman  of  carpenters  who  for  27  months  had 
been  exposed  to  the  risk  of  dust  inhalation,  but  who  worked  18 
months  before  suffering  any  inconvenience,  although  the  pathologic 
process  had  undoubtedly  been  established  for  some  time.  Accordin^r 
to  Dr.  Betts,  he— 

First  noticed  shortness  of  breath,  loss  of  appetite,  fatigue  on  sli<^ht 
exertioir,  and  emaciation.  The  cough  and  expectoration  were  slight 
for  months.  He  has  now  been  in  the  city  for  about  a  year  The 
pathologic  process  continues  and  his  symptoms  do  not  improve 
though  from  present  indications  he  will  live  some  months.  His 
clinical  history  and  physical  examination  reveal  a  condition  typical 
m  fibroid  phthisis,  and  in  marked  contrast  to  the  poor  fellows  who 
after  three  months'  exposui-e  died  within  a  year.  Thus  we  have 
all  grades,  as  will  be  shown  later,  depending  on  the  general  constitu- 
tion and  natural  resisting  power  of  the  men,  also  largelv  on  the 
amount  of  foreign  matter  inhaled.  The  mucous  and  alveolar  cells 
are  the  normal  scavengers  of  the  lungs  and  are  capable  of  protecting 
the  organ  in  a  measure,  but  when  the  dust  is  excessive  the  scavengei^ 
are  overworked  and  break  down,  so  to  speak,  leaving  the  lungs  ex- 
posed to  just  what  occurs  in  these  cases. 

This  case  may  be  considered  fairly  tj'pical  of  the  health-injurious 
consequences  in  ore  dressing  and  sampling  plants,  where  sanitary 
and  safety  precautions  are  neglected.   According  to  Dr.  Betts — 

Every  man  who  works  in  the  mills  from  two  to  three  weeks  is 
subject  to  attacks  of  acute  bronchitis,  which  is  due  not  only  to  the 
irritating  effects  of  the  dust,  but  to  his  apparent  inability  to  resist 
slight  exposure.  The  mucous  membranes  of  the  nose,  throat,  and 
conjunctiva  are  all  subject  to  acute  inflammations.  The  bronchitis 
is  followed  by  a  soreness  along  the  course  of  the  trachea  and  bron- 
chial tubes,  usually  more  marked  on  the  right.  After  coughing  has 
continued  for  a  time  there  will  be  sorene&s  in  the  region  of  the 
stomach  and  loss  of  appetite.  There  is  loss  of  weight  and  shortness 
of  breath,  the  respirations  running  as  high  as  38  to  42  per  minute 
on  the  slightest  exertion.  As  the  weeks  pass  the  loss  of  weight  con- 
tinues. The  respiration  does  not  improve,  the  patient  suffers  a  gen- 
eral malaise  and  soon  fijids  it  impossible  to  get  about,  and  by  the  time 
he  is  confined  to  his  room  has  lost  from  30  to  60  pounds  in  weight. 
The  features  are  drawn  and  eyes  sunken.  The  pulse  ranges  from 
90  to  120,  and  is  weak  and  intermittent.  Patients  are  restless, 
anxious,  and  apprehensive  of  results;  they  do  not  sleep  well  and  are 
subject  to  hideous  dreams.  As  the  disease  becomes  more  marlfed 
and  in  its  later  stages,  the  tempei'ature  may  rise  to  102  or  10-1,  though 
a  high  temperature  is  not  alwa3^s  present.  There  is  a  characteristic 
odor  of  the  breath  at  all  times,  probabhT^  due  to  the  peculiar  odor 
of  the  silicious  dust  modified  by  the  cyanide  odors  about  the  mill, 
which  permeate  the  clothing  and  surroundings  of  the  patient.  There 
is  no  arsenic,  as  has  been  stated. 
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Investigations  of  this  kind  involve  much  labor  and  serious  thought, 
but  they  constitute  most  valuable  contributions  to  the  science  of 
industrial  hygiene.  Dr.  Betts  sent  out  special  history  blanks  to  all 
the  men  whom  he  could  reach,  who  had  worked  in  the  Delamar  mill 
30  days  and  over,  from  the  date  of  commencement  until  September, 
1899.  The  average  number  of  men  employed  was  only  50,  but  the 
change  in  the  personnel  working  30  days  or  over  was  about  50 
each,  and  in  some  instances  many  times  more.  On  account  of  the 
unusual  labor  turnover  the  actual  number  of  men  exposed  to  the 
risk  of  limg  injury  in  consequence  of  dust  exposure  during  the  five- 
year  period  was  about  1,000.  A  large  number  of  these  were  found 
"  to  have  chronic  interstitial  pneumonia,"  and  about  100  deaths 
were  ascertained  to  have  occurred,  indicating  an  exceedingly  high 
mortality  rate.  Thirty  cases  were  tabulated  in  detail  by  Dr.  Betts 
as  follows,  including,  most  fortunately,  observations  regarding 
special  processes  and  a  tabulated  statement  of  details  of  permanent 
value  in  the  study  of  the  subject  : 


Table  169.— mSTORY  OF  30  CASES  OF  DEATH  OF  EMPLOYEES  OF  SMELTING  MILLS. 


Name  and  address. 

Age. 

Height. 

Weight. 

Com- 
menced 
worl:. 

Stopped 
work. 

Time 
worked. 

Time 

to 
death. 

Whole 
time. 

D.  A.  A.,  St.  George,  Utah,  mar- 
ried. 

G.  A.  L.,  St.  George,  Utah,  mar- 
ried. 

0,  L.,  St.  George,  Utah,  married. 

F.  C,  St.  George,  Utah,  married. . 
L.  C,  St.  George,  Utah,  single  

G.  W.  M.,  St.  George,  Utah,  mar- 
ried. 

E.  M.,  St.  George,  Utah,  married. 

J.  F.,  St.  George,  Utah,  married. . 
M.  C,  St.  George,  Utah,  single... 
L.  B.,  St.  George,  Utah,  single... 

K.  L.,  Beaver,  Utah,  single  

T.  L.,  Pangistch,  Utah,  married. . 
J.  H.  L.,  Pangistch,  Utah,  mar- 
ried. 

J.  H.,  Delamar,  Nev.,  single  

Wm.  C,  Delamar,  Nev.,  single... 

P.  T.,  Baltimore,  Md  

A.  W.,  Coltmibus,  Ohio,  single... 
J.  H.,  Hillsboro,  Ohio,  single 
A.  S.,  Fillmore,  Utah,  single  

M.  F.,  unknown,  single  

J.  McC,  unknowTi,  smgle  

Chs.  F.,  Gunnison,  Utah,  mar- 
ried. 

R.  H.,  Masonvally,  Nev.,  married . 
0.  N.  W.,  St.  George,  Utah,  mar- 
ried. 

E.  S.,  Richfleld,  Utah,  married.. 
A.  W.  H.,  Annabello,  Utah ,  single. 
J.  A.  B.,  Paragonah,  Utah,  mar- 
ried. 

R.  P.,  Colorado,  married  

F.  C,  Arizona,  married  

General  average  

38 

33 

22 
35 
20 
38 

28 

28 
24 
27 
24 
28 
40 

40 
39 
23 
24 
27 
22 
35 
35 
27 
36 

38* 
43 

33 
31 
27 

35 

38 

Ft.  In. 
5-  7 

5-  10 

6-  0 
6-  1 
6-10 
6-  9 

5-  7 

5-  8 
5-10 
5-10 
5-  7 
5-11 
5-  6 

5-  9 
5-  5 

5-  4 

6-  8 
6-  0 
5-  9 
5-  6 
5-  7 

5-  7 

6-  7 

5-  7 

6-  1 

6-  2 
6-  8 
6-  0 

5-  9 

6-  6 

Lhs. 
175 

105 

175 
180 
170 
150 

140 

160 
170 
165 
160 
155 
165 

140 
13S 
165 
•  140 

210 
155 
150 
160 
157 
16.5 

155 
175 

226 
155 
165 

145 
160 

Mar.,  1897 

May,  1897 

Au?.,  1896 
May,  1896 
Oct.,  1895 
Mar.,  1896 

Dec.,  1895 
to  Mar., 
1897. 
Apr.,  1896 
Sept.,  1896 
Jan.,  1896 
Oct.,  1897 
June,  1896 
1898  

Oct.,  1895 
Nov.,  1896 
Nov.,  1897 
July,  1896 
May,  1895 
Apr.,  1897 
Aug.,  1896 
Jan.,  1896 
Jan.,  1896 
Mar.,  1896 

1896  

Sept.,  1894 

Aug.,  1895 
Mar.,  1896 
Aug.,  1895 

Aug.,  1897 
Juno,  1897 

Feb.,  1898 

Dec,  1897 

Feb.,  1898 
June,  1899 
Sept.,  1897 
Feb.,  1898 

Sept.,1897 

Jime,  1896 
Dec.,  189G 
Dec,  1898 
June,  1898 
Apr.,  1897 
1S9&  

Oct,  1897 
Dec,  1897 
Oct.,  1898 
Aug.,  1898 
Aug.,  1898 
Mar.,  1898 
Sept.,  1,897 
.A.pr.,  1897 
July,  1896 
Sept.,  1898 

1898  

June,  1897 

Nov.,  1898 
July,  1896 
June,  1898 

Jan.,  1898 
Feb.,  1898 

Mos. 
12 

8 

16 
(') 

2  23 
19 

•  9 

3 

3 
23 

9 
15 

5 

24 
12 
11 
S25 

3  10 
12 
12 
14 

7 
IS 

22 

3  30 

3  19 
4 

3  12 

6 

8 

Mos. 
10 

3 

11 
1 
6 
2 

19 

7 
12 
2 
4 
3 
7 

1 
1 

3 
3 

12 
1 

14 

18 
5 

12 

11 
12 

10 
13 
15 

10 
6 

Mos. 
22 

11 

27 
37 

29 
21 

23 

10 
IS 
25 
13 
18 
12 

25 
13 
14 
28 
39 
13 
26 
34 
12 
30 

33 
55 

48 
17 
4S 

16 
14 

30 

5-8i 

170 

14 

10 

29 

'  Thirteen  months  in  mill;  9  months  night  foreman,  remainder  in  mill, 

•  Intermittent;  18  months  actual  time. 

'Intermittent. 
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It  win  .be.seen  by  this  .iieport  .[asishown  in  Tab] e  169]  tliat  aJl  wpvp 

STN^^t-^r?  T'  '(r ^^"^  ^'^^'^  "^tfo: 

7  .  -^Jl.were  fine  specimens  of  physical  vieor 

with  no  untavoraMe  family  histories,  and  none  had  icqLired  tuber- 
culosis nor  any  other  fang  trouble.  It  will  also  be  noted  tharthe 
.teoe  ofjmployment  extended  over  a  period  of  3  months  in  the  case  o| 

tilclZ  ^i  T' W I  ""t'  ^"^^'^^      ^^ill'  to  23  months  in 

the  case  of  A.  W.,  who  survaved  but  3  months.    The  average  time  of 
egiployment,,  however,  was  14  months,  and  the  average  time  sur^  ved 
10  months.    The  average  time  from  entering  the  mill  to  the  term  na- 
tion at  the  pathologic  process  was  29  months. 

The  employment  was  not  continuous  in  aM  cases.  In  some  in- 
stances  there  would  be  a  lay  off  of  several  months,  though  I  was 
unable  to  secure  exact  time  I  have  desig^iated : such  as  intermittent 
and  given  actual  time  worked.  O.  'N.  W.  was  not,  properlv  speak- 
ing, a  mill  employee,  but  a  carpenter,  who  originally  worked  on  the 
constTuction  of  the  mill,  and  does  not  figure  in  these  statistics.  He 
•had  been  employed  from  time  to  time  in  and  about  the  mill  on  re- 
pairs and  improvements,  thus  coming  hi  contact  with  the  same  influ- 
ences as  the  regular  operatives.  He  siu-vived  4  years  and  9  months. 
In  three  cases  the  weights  were  taken  a  few  days  before  death. 

1  TT^V^/°PP^^  ^"""^  ^'^^  pounds,  C.  F.  from  165  to  110, 

and  H.  M.  from  140  to  80.  ' 

The  capacity  af  the  Delamar  mHl  is  the  reduction  .of  300  tons  of 
ore  every  24  hours.  The  men  employed  in  this  process  are  divided 
into  shifts  of  eight  hours  each.  Among  the  30  cases  reported  are 
the  members  of  what  I  clioose  to  call  the  Frome  shift,  as  C.  F  of 
Gunnison,  who  died  September  22,  1899,  was  tilie  last  survivor  of  We 
of  the  groups  .of  IS'-who  worked  together  long  enough  at  one  time 
toetween  March,  1896,  and  September,  1898,  to  claim  the  personnel 
of  a  shift.  I  mention  this  as  an  interesting  fact  and  to  further  im- 
press the  necessity  of  reforming  tlie  ihygienic  conditions  in  this  line 
of  work. 

In  amplification -sev^al  autoi>&y  records  aa?e  induded^  of  which  €ie 
two  following,  may  be  considered  typical : 

F.  O.  of  St.  George. — After  the  usuai  preliminaries  tdie  sternum 
was  disarticulated  fi-om  the  clavicle,  and  it.,  with  the  .cartilaginous 
ends  of  the  ribs,  removed.  The  inferior  surface  was  adherent  to 
what  was  at  first  supposed  to  be  tiie  pleura'.  After  a  earefid  dis- 
section a  congested  serous  membrane  was  revealed,  extending  from 
.tlic  sternoelavieuiar  articulation  to  the  diaphi'agm  and  well  under  the 
ends  of  the  ribs  to  the  right.  After  further  dissection  the  riglit  lobe 
of  the  lung  came  into  view.  On  the  left  the  adhesions  seemed  firmer 
and  extended  well  down  some  4  inches.  During  this  dissection  a 
slight  puncture  was  made  in  the  surface,  followed  by  the  escape  of 
:gas  accompanied  by  'bubbles  oi  fluid.  This  i-elieved  the  pressm-e,  and 
it  became  apparent  that  we  had  an  enlarged  pericardium  to  deal 
•with— -or  pneumopericardium.  The  adhesions  could  nowheiie  be  sep- 
arated with  the  hand — in  fact,  they  were  so  strong  that  it  Avas  only 
after  a  careful  dissection  from  the  diaphragm  and  spinal  column 
and  laterally  and  posteriorly  from  lung  tissue  that  the  sac  could  be 
removed.   An  effort  was  made  to  remove  .it  intact,  hut  onost  of  the 
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fluid  escaped,  and  was  of  a  serous  nature,  slightly  tinged  with  blood ; 
its  size  can  be  imagined  from  the  measurements,  9  inches  long  and 
17  in  circumference.  . 

On  splitting  up  and  inverting  the  pericardiami  the  cardial  surf  ace 
was  found  to  be  greatly  roughened,  haviiig  much  the  appearance  of 
tripe.  While  the  membrane  was  thickened,  the  heart  itself  had 
much  the  same  appearance,  the  surface  being  rougher  at  the  base 
than  at  the  apex.  The  whole  organ  was  enlarged,  flabby,  and  dilated ; 
tlio  valves  were  in  a  fairly  normal  coaidition  so  far  as  their  anatomic 
relations  were  concerned. 

The  anatomic  relations  of  the  arch  of  the  aorta  and  large  vessels 
to  the  mediastinmn,  as  well  as  the  trachea  and  bronchi,  were  entirely 
obliterated  and  so  matted  together  that  dissection  was  not  attemptecL 
The  vessels  and  bronchi  were  severed  and  the  lungs  removed  with 
little  further  difficulty,  though  thei-e  were  local  areas  of  adhesions 
which  could  mostly  be  separated  with  the  hands.  The  general  ap- 
pearance was  that  of  congestion,  the  surface  to  the  eye  was  fairly 
smooth,  though  to  the  touch  nodular  and  hard,  surface  generally 
pigmented,  which  wdth  the  congestion  gave  a  dark  color,  and  the 
impression  that  the  patient  might  have  died  from  pneumonia.  The 
edge  of  the  suj^ei-ior,  middle,  and  inferior  lobes  of  the  right  lung 
were  very  hard,  though  tlie  Avhole  limg  seemed  fii*m  to  the  touch. 
In  cutting  into  the  lung  there  was  considerable  resistance,  made  more 
apparent  as  local  areas  of  cirrhotic  tissue  were  encountered.  The 
cut  surface  was  reddish  brown  and  extensively  pigmented.  Between 
the  densely  cii'rhotic  areas  the  lung  was  infiltrated  with  a  muco- 
purulent secretion,  which,  on  tlie  slightest  pressure,  "bathed  the  sur- 
face in  a  reddish-gray  fluid.  The  appearance  ajf$^  a  fredfi  incision 
was  that  of  mottled  hepatization  of  pneumoliia,  iT  e.,  ^'mixture  '6f 
the  gray  and  red.  The  left  lung  was  of  the  same  general  character 
except  the  lower  half  of  the  superior  loljes,  which  was  the  only  por- 
tion of  the  lung  apparently  being  used  at  the  time  of  death,  and  that 
was  far  from  normal.  A  number  of  tracheal  and  bronchial  glands 
from  the  size  of  a  hazelnut  to  tlxat  of  a  large  olive  were  removed; 
the-e,  on  section,  were  slate-gray  in  color. 

O.  JV.  W.  of  St.  George. — There  was  emaciation ;  ribs  prominent. 
The  sternum,  with  the  cartilage  ends  of  the  ribs,  was  removed.  The 
sternoclavicular  articulation  was  ossified.  Adhesions  were  firm  to 
the  pleura  and  i^ericardium,  the  latter  adherent  to  diaphragm^  also 
posteriorly,  and  slightly  so  to  the  left.  Bands  of  adhesion  also  bound 
down  the  aorta  and  large  vessels.  The  anterior  mediastinum  was 
obliterated.  The  pericardium  was  slightly  thickened  tlirough  its 
cardial  surface,  but  smooth  and  normal  in  appearance.  The  heart 
generally  was  hypertrophied.  otherwise  normal.  On  passing  the 
hand  over  the  lung,  sligbt  resistance  w.as  met  by  bands  of  adhesions, 
laterally  and  posteriorly,  which,  however,  were  not  general  and  could 
be  easily  separated.  To  Uie  touch  tlie  left  lung  was  firm  and  hard, 
moi'e  that  of  well-developed  muscle  covered  with  dense  fascia.  In 
grasping  the  lobe  between  the  thumb  and  fingers  and  using  all  the 
force  possible  approximation  was  very  slight,  much  the  same  resist- 
ance that  would  be  met  in  grasping  the  muscles  of  the  thigh  in  a 
similar  manner.  An  incision  through  the  inferior  lobe  met  wnth  con- 
siderable resistance  and  revealed  dense  fibrous  tissue,  to  the  touch  a 
Bhot-like  granular  surface  and  deeply  pigmented.   The  serous  coat 
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was  dense  and  one-quarter  of  an  inch  thick,  gradually  becomincr 
thinner  toward  the  apex  of  the  superior  lobe.  The  lun/  ^'h^Tl^? 
rho  ic  throughout,  was  less  dense'at  the  apex,  though^k  w4  «  f 
dent  It  had  not  been,  used  for  some  time.  As  w^  liftecl  the  itl  t  one 
from  the  p  eural  cavity  its  appearance  was  that  of  a  single  lobe  The 
adhesions  between  the  inferior  and  middle  lobe  were  complete  the 
siirtace  perfectly  smooth,  only  the  suggestion  of  a  line  vemnhmJ 
Between  the  .middle  and  superior  lobe  there  was  a  slight  separation 
at;  ^iie  very,  tip  otherwise  adherence.  A  careful  ■  exaanination  was 
made  and  the  hbrous  process  was  found  well  developed  and  exten- 
sive the  lower  boi-der  of  the  inferior  and  middle  lobes  being  the  most 
cirrhotic.  The  cut  surface  was  reddish-brown,  deeply  pigmented  and 
bathed  m  a  mucopurulent  secretion,  and  the  same  mottled  hepatiza- 
tion as  in  the  previous  case.  The  upper  half  of  the  inferior  lobe  and 
one  or  two  areas  near  the  apex  had  apparently  been  sustaining  the 
patient  previous  to  the  acute  inflammation,  which  had  been  present 
for  about  a  week.  All  portions  of  the  right  lung  capable  of  action 
w^ere  undergoing  active  pneumonia,  with  the  accompanying  charac- 
teristics As  m  the  previous  case  the  tracheal  and  bronchial  glands 
were  enlarged.  In  both  cases  a  careful  search  was  made  for  cavities 
but  none  were  found.  The  mucous  membrane  of  the  large  bronchi 
and  trachea  were  m  a  stat«  of  chronic  inflammation.  Owing  to  the 
great  prejudice  and  that  there  had  been  no  symptoms  pointing)-  to  dis- 
ease of  other  organs,  the  case  was  not  examined  further. 

In  conclusion,  the  following  observations  are  of  much  practical 
importance,  especially  as  regards  the  actual  silicate  dust  content  of 
the  lungs,  ascertained  in  one  case  to  be  equivalent  to  1.43  ounces, 
or  about  S.tS  cubic  inches : 

In  the  acute  stages  of  the  disease  the  diagnosis  becomes  important 
as  the  condition  has  been  mistaken  for  typhoid  fever,  typhoid  pneu- 
monia, acute  miliary  tuberculosis,  and  "bilious  remittent  fever  and 
tuberculosis.  While  pneumoconiosis  is  the  generic  name  given  to 
the  various  affections  of  the  lungs  produced  by  the  inhalation  of 
dust-like  particles,  chalicosis  pulmonum  is  given  to  the  pulmonary 
changes  induced  by  the  inhalation  of  stone  dust.  Niemeyer,  Flint, 
Osier,  and  others  agree  that  the  irritation  from  dust  lights  up  a  bron- 
chitis and  is  conveyed  through  the  lymph  spaces  and  lymph  vessels 
into  the  interlobular  and  perilobular  connective  tissue;  and  some  of 
the  particles  reach  the  bronchial  glands.  The  chemical  examination 
of  the  lung  shows  the  presence  of  silica,  2.8  per  cent,  in  the  lung 
tissue  and  3.8  per  cent  in  the  glands.  There  is  a  great  disposition 
to  the  formation  of  nodules  and  diffused  masses  of  fibrous  tissue. 
The  cases  are,  therefore,  more  properly  regarded  as  chronic  inter- 
stitial pneumonia,  which  consists  in  the  gradual  substitution,  to  a 
greater  or  less  extent,  of  connective  tissue  for  normal  lung,  by  the 
gradual  process  of  organization  of  the  fibrous  plugs  in  the  air-cells, 
W'hile  the  alveolar  wall  becomes  greatly  thickened  by  the  new  growth, 
and  the  whole  lung  may  undergo  a  fibrous  transformation. 

In  addition  to  the  foregoing,  Dr.  Betts  makes  the  following  recom- 
mendations concerning  possible  methods  of  prevention: 

Among  the  cases_  coming  under  our  observation  there  are  none 
where  "  an  ounce  of  prevention  is  worth  a  pound  of  cure"  more  em- 
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phatically  applies  than  in  the  diseases  induced  by  the  inhalation  of 
irritating  dust.  No  one  can  study  the  industrial  hygiene  and  care- 
fully note  the  relations  of  occupation  to  life  and  health  without  fully 
recognizing  that  from  the  gentleman  of  leisure  to  the  mechanical  op- 
erative, the  soldier,  .and  millhand,  all  have  their  dangers  incident  to 
the  various  occupations;  but  it  should  not  follow  that  no  effort  should 
be  made  to  minimize  them.  I  believe  it  is  our  duty  as  scientific 
phj'^sicians  not  only  to  jDoint  out  the  danger  from  contagion,  and  to 
render  innocuous  the  germs  lurldng  in  our  food  and  water  siipply, 
but  also  to  call  attention  to  tlie  causes  of  disease  induced  by  the  in- 
dustrial occupations,  suggest  proper  sanitary  and  hygienic  measures, 
and  force,  by  our  teachings,  a  Avholesome  regard  for  the  comfort, 
health,  and  life  of  the  employees,  thus  reducing  the  dangers  to  a 
minimum.  I  do  not  believe  any  organization,  however  infiuential, 
should  presume  to  dictate  to  the  medical  profession  or  embarrass 
the  physician  in  his  work ;  much  less  endanger  the  health  and  life  of 
men  who  are  lured  by  the  wages  offered — $2  to  $5  a  day — into  what 
may  prove  a  death  trap,  and  feel  they  have  discharged  their  obliga- 
tions to  the  men,  their  families,  and  the  public  by  producing  revenues 
for  a  "  soulless  "  corporation,  regardless  of  the  sacrifice  of  human  life. 
Notwithstanding  the  obstruction  and  criticism  I  have  encountered 
in  the  j^reparation  of  this  paper,  no  man  nor  association  of  men  is  on 
trial.  This  is  one  of  the  cases  in  which  truth  is  stranger  than  fiction, 
and  I  have  simply  stated  facts.  If  I  have  succeeded  in  attracting  the 
attention  of  the  profession  and  through  it  the  public  to  the  necessity 
of  reform  in  the  field  of  so-called  preventive  medicine,  I  will  feel 
repaid  for  my  time  and  labor. 

SOME  GENERAL  OBSERVATIONS  AND  COiSfCLUSfONS. 

The  problem  under  consideration  is  one  of  immense  magnitude 
and  unusual  complexity.  Dusty  operations  are  so  general  and  prac- 
tically unavoidable  in  all  the  principal  industries,  and  even  in  minor 
occupational  activities,  that  a  precise  line  of  demarcation  between 
injurious  and  noninjurious  processes  on  account  of  the  dust  hazard 
can  not  be  drawn,  even  on  the  basis  of  a  thoroughly  scientific  investi- 
gation. The  practical  importance  of  the  subject,  however,  is  clearly 
brought  out  by  every  qualified  inquiry  in  this  country  and  abroad. 
Even  in  coal  mining,  where  the  hazard  of  coal-dust  inhalation  is 
apparently  of  minor  sig-nificance  as  regards  the  predisposition  of 
mine  workers  to  tuberculous  and  nontuberculous  respiratory  dis- 
eases, modern  practices  of  reducing  the  calamity  hazard,  or  the  lia- 
bility to  disastrous  explosions  by  means  of  so-called  rock  dusting, 
residt  in  occupational  dangers  which,  under  given  conditions,  may 
reach  the  proportions  of  serious  menaces  to  health  and  life. 

According  to  a  discussion  of  the  prevention  of  coal-dust  explosions 
by  watering,  or  the  use  of  rock  dust,  in  the  Coal  Age* of  August  11 
1917,  ''In  the  United  States  rock  dusting  on  a  large  scale  was  first 
tried  in  a  Colorado  mine,  where  sprinkling  had  caused  roof  falls 
The  application  of  dry  adobe  dust  began  in  March,  1911,  and  has 
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been  continued  to  date."  Limestone  dust  is  extensively  used  m  the 
ir-ittsburgh  district,  although  the  method  has  not  gone  beyond  the 
experimental  stage.  It  is  said  further  in  the  article  referred  to  that 
objection  has  been  made  to  using  rock  dust  on  account  of  allecred 
danger  to  miners'  lungs.  Puh'erized  shale  dust  has  been  shown  to^'be 
lionmjuiious  by  Britisli  comraissiojis  which  have  particularly  inves- 
tigated this  point.  .Dust  containing  free  silica  or  sharp  particles 
of  any  sort  is  likely  to  be  injurious.  Microscopic  examination  is  a 
quick  method  of  detecting  the  presence  of  sharp  points  or  edges  and 
the  livelihood  of  danger  from  this  som-ce."  Much  more,  however,  is 
required  than  a  superficial  microscopical  examination.  As  con- 
clusively shown  by  the  South  African  experience,  the  silica  dust  haz- 
ard is  in  almost  exact  proportion  to  the  minuteness  of  the  dust  par- 
ticles. Careful  supervision  of  rock  dusting  in  mines  is,  therefore 
absolutely  necessary  and  of  the  greatest  importance. 

Practically  conclusive  descriptive  accounts  of  industrial  processes 
are  essential  to  a  full  understanding  of  the  conditions  which  give  rise 
to  dust  hazards  in  industry.  As  typical  of  modern  methods  of  inves- 
tigation in  this  direction,  though  not  primarily  for  the  piu-pose  of 
ascertaining  conditions  injurious  to  health  and  life,  is  Teclinical 
Paper  No.  .155,  of  the  United  States  Bureau  of  Mines,  on  "  Gypsum 
Products,  Their  Preparation  and  Uses,"  by  E.  W.  Stone,  of  the 
United  States  Geological  Survey.  This  account  includes  a  full  de- 
scription of  mining,' crlishing,  drying,  grinding,  calcining,  regrind- 
ing,  mixing,  storage,  etc.  Such  descriptive  accounts  are,  fortunately, 
being  made  to  an  increasing  extent  for  the  more  importairt  branches 
of  the  mining  and  metallurgical  industries.  The  solution  of  the  dust 
problem,  in  so  far  as  it  pennits  of  a  solution  at  all,  must  necessarily 
depend  very  largely  upon  a  thorough  understanding  of  the  technical 
industrial  processes  which  give  rise  to  health-injurious  conditions  re- 
flected in  the  statistical  evidence  of  an  excessive  incidence  of  tuber- 
culous and  nontuberculous  respirator^'-  diseases. 

From  a  medical  point  of  view  fui-ther  progress  is  essential  in  the 
direction  of  greater  accuracy  and  scientific  conclusiveness  as  regards 
the  classification  of  pulmonary  tuberculosis  as  well  as  of  nontuber- 
culous lung  diseases.  An  important  recent  contribution  to  this  aspect 
of  the  problem,  by  Walter  L.  Eathbun,  of  the  Municipal  Sanatorium, 
Otisville,  N.  Y.,  has  been  made  available  tlirough  The  American  Re- 
view of  Tuberculosis  (March,  1917).  Reference  may  also  be  made  to 
a  strictly  scientific  discussion  of  the  important  question  of  "  Respira- 
tory jExchange,  with  a  Description  of  a  Respiration  Apparatus  for 
Clinical  Use,"  by  Benedict  and  Tompkins,  contributed  to  the  Boston 
Medical  and  Surgical  Journal  of  June  15,  22,  and  29,  1916.  There 
could  be  no  more  erroneous  view  than  that  all  that  needs  be  known 
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concei-ning  the  physiology  and  pathology  of  the  respiratory  f  uiictaon 
is  fully  understood  at  the  present  time.  Mention  need  only  be 
made  of  such  an  important  discussion  as  that  on  "The  Effect  of 
Changes  in  Atmospheric  Conditions  upon  the  Upper  E,espiratory 
Tract,"  by  Dra.  James  Alexander  Miller  and  Gerhard  Hutchison 
Cocks,  contributed  to  the  "  Transactions  of  the  American  Climato- 
logical  and  Clinical  Association,"  in  1916. 

Tliis  discussion  clearly  emphasizes  the  importance  of  changes  of 
temperature  and  abnormal  temperature  conditions,  which  frequently 
coincide  with  abnormal  dust  exposure  in  the  mineral  and  metallurgi- 
cal industries.  Mr.  Edwin  M.  Chance,  th-e  chief  chemist  of  the 
Philadelphia  &  Beading  Coal  &  Iron  Co.,  contributed  an  important 
practical  discussion  on  "  The  Examination  and  Physiological  Ac- 
tion of  Pathogenic  Mine  Atmospheres,  with  Considerations  Govern- 
ing the  Use  . of  Breatliing  Apparatus,"  to  the  Journal  of  the  Frank- 
lin Institute,  for  November,  1911,  which  has  an  indirect  bearing 
upon  the  larger  question  of  health-injurious  results  of  underground 
employment  in  consequence  of  continuous  exposure  to  abnoi'mal 
atmospheric  conditions.  It  is  regrettable  that  an  .exceptionally 
promising  investigation  on  "Pulmonary  Anthracosis,"  by  Oskar 
Klotz,  of  the  pathological  laboratories  of  the  University  of  Pitts- 
burgh, made  in  comiection  with  the  smoke  investigations  of  the 
Mellon  Institute  of  ^Industrial  Research,  should  not  have  been  con- 
tinued and  amplified  by  the  required  additj^oijai, data  jbi^^,ed  upon  a 
larger  number  of  autopsy  records.  ,This  admirable  study,  ho^Yever, 
includes  some  very  suggestive  anatomical  considerations,  the  'ascer- 
tainment of  the  distribution  of  pigment  beneath  the  visceral  pleura, 
the  occurrence  of  interstitial  pulmonary  anthraeosis,  and  the  modifi- 
cation of  anthracotic  deposits  by  other  factors.  There  have  been  few 
more  useful  American  contributions  than  this  to  the  strictly  scien- 
tific study  of  lung  diseases  in  their  relation  to  the  continuous  inhala- 
tion of  health-injuiious  dusts  and  inorganic  atmospheric  pollution. 
The  discussion  concludes  with  some  obser-vations  on  the  quantitative 
estimation  of  carbon  in  the  lungs,  limited,  unfortunately,  to  nine 
cases.  Among  the  conclusions  advanced  is  the  statement  that  pul- 
monary anthracosis,  as  clearly  differentiated  from  coal  miners'  an- 
thracosis, is  distinctly  an  urban  disease  and  is  proportionate  to  the 
smoke  content  of  l^e  air,  and  that  cai-bon  deposits,  by  inducing 
fibrosis,  tend  to  encapsulate  chronic  tuberculous  foci,  and  therefore 
afford  a  relative  measure  of  protection  against  the  further  develop- 
ment of  incipient  tuberculosis,  which  probably  accounts  for  the  lower 
proportionate  mortality  from  the  disease  among  coal  miners  as  weU 
as  among  the  population  of  coal  mining  communities  or  localities 
subject  to  a  large  amount  of  atmospheric  (carbon)  pollution. 
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These  observations  are  referred  to  on  tliis  occasion  merely  as 
proinising  indications  of  research  efforts  of  a  high  order  of  prac 
tical  importance  to  employers  gnd  employees  in  trades  and  occupa- 
tions subject  to  an  exceptional  degi-ee  of  health-injurious  exposure  to 
industria  dusts.    It  requires  no  argument  to  recmphasize  the  point 
of  view  that  as  a  general  rule  no  single  factor  in  industry  is  directlv 
responsible  for.' eyen  the  larger:  portion  of  the  excess  in  the  mortality 
from  tuberculous -or  nontuberculoiis  respiratory  diseases,  although  the 
removal  or  control  of  the  dust  hazard  will  often  bring  about  a  material 
reduction  m  the  death  rate.   The  dust  hazard  is  but  one  of  many  fac- 
tors and  conditions  in  modern  industiy  more  or  less  detrimental  to 
health  and  life,  and  genuine  and  lasting  progress  in  this  direction  must 
therefore  rest  upon  rational  considerations  of  industrial  hygiene,  as 
clearly  set  forth  in  an  address  on  the  "  Standardization  of  Working 
Essentials,"  by  Miss  Lillian  Erskine,  investigator  of  occupational 
diseases  of  the  New  Jersey  Department  of  Labor,  contributed  to  the 
proceedings  of  the  American  Academy  of  Political  and  Social  Sci- 
ence in  1917.    This  address  includes  an  extended  and  most  useful 
reference  to  the  problem  of  dust  removal,  it  being  stated  in  part 
that— 

When  it  is  remembered  that  at  each  breath  some  60  cubic  inches  of 
dust-laden  air  may  be  inhaled  by  a  worker,  the  ultimate  injury  possi- 
ble to  the  20  square,  feet  of  surface  of  the  500,000,000  air  cells  of  his 
lungs., beconae?  apparent,,, ,  In  the  case  of  buffers,  grinders,  and  pol- 
ishers (before'" the  days  of  mechanical  exhaust  protection),  the  tuber- 
culosis mortality  of  the  g^oup  exceeded  GO  i>er  cent,  in  contrast  to 
the  normal  14  per  cent  for  the  general  registration  area.  Printers, 
subjected  to  lead  dust  and  fume,  show  a  consumption  mortality  in 
the  neighborhood  of  70  per  cent.  Almost  as  high  are  the  records  of 
potters  exposed  to  flint  dust,  and  of  mill  workers  subjected  to  clouds 
of  irritating  wood  dusts. 

Aside,  however,  from  questions  of  health,  a  dusty  workroom  in- 
evitably lowers  standards  of  shop  discipline  and  output;  induces 
chronic  intemperance  (due  to  thii-st  engendered  by  congestion  of  the 
mucous  membrane  of  the  throat),  and  a  general  sense  of  physical 
malaise  and  depression;  and  commonly  increases  friction  in  personal 
relations  with  the  foremen,  among  those  whose  normal  recuperation 
from  physical  and  nervous  fatigue  is  made  impossible  by  the  un- 
sanitary conditions  of  their  working  environment.  While  the  direct 
financial  loss  involved  in  the  waste  of  a  majorit}'^  of  dusts  and  fumes 
in  the  workrooms  is  not  of  serious  moment  to  the  management,  the 
indirect  losses  above  noted  justify  the  most  rigid  precautions  for 
their  control.  The  secret  of  successful  mechanical  exhaust  removal 
of  dust  and  fume  from  working  processes  lies  in  its  control  at  the 
point  of  origin.  "^Vliile  this  was  once  regarded  as  impractical  in 
many  industries,  modern  engineering  experience  has  solved  prac- 
tically every  working  problem,  whatever  be  the  specific  gravity'  of 
the  dust  or  fume  in  question. 
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Miss  Erskine  properly  directs  attention  to  the  harmful  results  of 
indefinite  and  unscientific  sanitary  reqmrements,  and  the  misuse  of 
the  terms  "  adequate  "  and  "  sufficient "  resulting  frequently  in  only 
a  very  limited  amount  of  protection,  secured  at  very  considerable  ex- 
pense.   She  points  out  that — 

The  usual  and  inexpert  practice  in  building  a  diTst-exhaust  system, 
such  as  is  required  for  buffing,  polishing,  or  grinding  wheels,  is.  to 
proportion  the  main  suction  pipe  so  that  at  all  cross-sectional  points 
it  only  equals  the  combined  areas  of  the  branch  pipes  entering  the 
same ;  while  the  inlet  of  the  exhauster  used  on  such  a  system  has  an 
area  that  but  equals  the  combined  areas  of  all  the  branch  pipes  used  on 
1  he  system.  For  example,  for  twenty-five  4-inch  branch  pipes  the  larg- 
est diameter  of  main  pipe  and  exhauster  would  be  20  inches.  A  50- 
inch  exhauster  would  have  an  inlet  20  inches  in  diameter ;  if  it  were 
necessary  to  get  a  suction  head  at  each  branch  pipe  sufficiently  strong 
to  displace  2  inches  of  water  in  a  pressure  gauge  (commonly  called  a 
U-shaped  tube)  it  would  require  an  actual  velocity  of  4,000  linear 
feet  per  minute  in  the  branches,  and  it  would  be  necessary  for  the  ex- 
hauster to  handle  8,720  cubic  feet  of  air.  It  would  require  approxi- 
mately 16  horsepower  to  obtain  these  results. 

These  observations  fully  justify  Miss  Erskine's  conclusions  that  in- 
adequate and  unscientific  systems  of  ventilation  should  no  longer  be 
permitted,  since  standards  based  upon  actual  working  tests  and  ex- 
perience prove  conclusively  "  that  efficiency  requires  for  4-inch  pipes 
a  main  jDipe  with,  at  all  its  cross-sectional  points,  an  area  20  per  cent 
larger  than  the  combined  areas  of  branch  pip^s^'^Sritering  "the  same. 
The  inlet  of  the  exhauster  attached  to  the  system  must  have  an  area 
20  per  cent  larger  than  the  combined  areas  of  all  branch  connec- 
tions on  the  system.  For  example,  a  system  having  twenty-five  4- 
inch  branch  pipes  would  require  an  exhauster  that  has  an  inlet  22 
inches  in  diameter;  and  the  main  pipe  connected  with  this  exhauster 
would  taper,  in  accordance  with  the  location  of  the  branches,  from 
the  exhauster  to  the  tail  of  the  system.  This  kind  of  system  would 
require  a  55-inch  exhauster  having  a  main  pipe  22  inches  in  diameter; 
find  tO' obtain  a  suction  sufficient  to  displace  2  inches  of  water  in  a 
U-shaped  tube,  the  air  in  each  branch  pipe  would  be  obliged  to  have 
a  velocity  of  4,000  linear  feet  per  minute.  The  exhauster  would 
handle  8,720  cubic  feet  of  air  a  minute;  and  the  exhauster  would 
take  about  12  hoi-sepower  to  operate  it." 

Through  the  adoption  of  scientific  methods  of  dust  removal  it  is 
possible  to  secure  a  saving  of  25  per  cent  in  horsepower,  aside  from 
the  resulting  reduction  in,  or  elimination  of,  conditions  of  air  pollu- 
tion detrimental  to  the  health  and  life  of  the  employees. 

In  its  final  analysis  the  problem  of  dust  control  in  industry  de- 
mands obviously  both  practical  and  strictly  theoretical  considera- 
tions. There  has  heretofore  been  too  much  reliance  upon  general 
practical  aspects  of  dust  removal,  since,  as  a  matter  of  everyday 
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Bsperience,  the  mere  mechanical  material  reduction  of  the  dnst 
hazard  in  industry  ahnost  iixvariably  results  in  a  consequent  improve 
■ment  an  the  health  and  longevity  of  the  employ  J  due^tiy "  I 
corned  In  connection  with  many  higUy  involved  industrial  pi^- 
cesses  the  eflective  control  of  the  dust  menace  is,  however,  often  sub- 
ject to  exceedingly  complex  theoretical  considerations  suggestive  of 
*ur«ier  r^arch  in  a  fielcl  which  has  received  inadequatf^ttention 
o^  -  he  part  of  those  quabfied  to  render  most  useful  services  to  the 
mankind'''  i^'i^^triaJ  px-ocesses  indispensable  to  the  needs  of 

The  most  encouraging  evidences  of  an  aroused  national  interest  in 
fcliis  important  and  promising  field  of  industrial  research  are  the 
occupational  disease  investigations  of  the  United  States  Bureau  of 
Labor  Statistics  and  the  United  States  Bureau  of  Mines.  On  account 
of  Its  practical  importance  empliasis  may,  therefore,  in  conclusion, 
be  given  to  a  recent  circular  of  the  Bureau  of  Mines,  prepared  by  d7 
A  J-  Lanza  of  the  United  States  Public  Health  Service,  and  Joseph 
H.  ^Vhite,  of  the  Bureau  of  Mines,  on  "  How  a  miner  can  avoid  some 
dangerous  diseases,"  and  which,  with  reference  to  rock  dust  em- 
phasizes conclusions  generally  applicable  to  the  dust  problem 
as  follows:  ' 

Dust  is  not  a  disease,  bnt  it  is  the  cause  of  disease.  Any  hard 
sliarp  rock  dust  when  breathed  into  the  lungs  irritates  and  cuts  them' 
making  ijany  small  scars.  These  scars  make  the  lung-s  less  able  to' 
perform  their  propel-  duty.  Besides,  because  of  the  constant  irrita^ 
tion,  the  lungs  become  inflamed,  and  consumption  is  liable  to  develop 
Men  who  breathe  hard-rock  dust  constantly  often  get  consumi>tion. 
Ihe  constant  irritation  of  the  lungs  weakens  them  and  at  the  same 
time  gives  the  seeds  of  consumption  a  good  chance  to  grow  The 
dust  breather  is  also  more  liable  to  fall  a  victim  to  the  careless  spitter 
than  the  man  whose  lungs  are  sound.  If  he  gets  pneumonia  his 
Chance  of  recovery  is  not  so  good.  The  dust  breather  has  to  fio-ht 
not  only  the  effects  of  any  lung  disease  he.mav  get,  but  also  the  hann- 
ful  effects  of  the  hard-rock  dust,  which  is  constantly  adding  to  the 
ravages  of  the  disease. 

Working  in  dust,  like  expoaire,  is  at  times  unavoidable,  but  a 
great  deal,  if  not  mast  of  the  dust  breathing,  is  due  to  carelessness  on 
the  part  of  the  miner  himself,  .who  does  not  realize  the  danger  of  so 
doing,  or,  if  he  does,  is  indifferent  to  it.  It  is  another  example  of  fail- 
ing to  keep  up  the  bars  around  an  open  place.  In  dust  breathing, 
however,  cause  and  effect  are  not  so  plain— at  least  they  do  not  seem 
so  to  the  minex'.  But  the  relation  is  there  just  the  same."  The  number 
of  deaths  from  lung  diseases  among  metal  miners  is  much  greater 
than  among  coal  miners  and  is  probably  ten  times  greater  than  it 
ought  to  be. 

What  can  the  miner  do  to  avoid  breathing  dust?  Water  drills  are 
being  used  more  and  more.  In  dry  drilling  with  machines  it  is  pos- 
sible to  lay  the  dust  by  water  lines  or  by  using  a  squirt  gun  and  water 
from  a  bucket,  but  often  men  drill  with  the  hole  dry  rather  than 
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turn  on  the  water,  because  it  spatters  on  them,  or  makes  the  place 
sloppy.  If  you  are  drilling  overhead,  and  the  water  has  to  come 
back  on  you,  wear  a  rubber  hat  and  boots  and,  if  necessary,  a  rubber 
coat.  This  is  a  bother,  but  it  is  also  a  bother  to  observe  all  the  rules 
of  "  safety  first  "—which  save  lives.  A  man  worlring  where  there  is 
much  dust  should  wear  a  respirator  if  possible,  and  see  that  the 
respirator  is  in  good  condition.  Kespirators  are  clumsy  and  more 
or  less  of  a  nuisance,  but  it  is  better  to  wear  one  than  to  have  con- 
sumption. Do  not  breathe  hard-rock  dust  day  after  day  ,.because,  if  'you 
do,  it  will  disable  you  in  time.  Men  who  can  "  eat  rock  dust  "—like 
the  men  who  can  "'breathe  gas  " — die  young. 

These  recommendations  apply  to  a  large  section  of  the  mining 
population  and  to  men  employed  in  metallurgical  industries.  In  a 
broader  sense,  however,  all  inorganic  dust  in  industrial  occupations 
demands  the  most  effective  safeguarding  of  the  employees  against 
unnecessary  hazards  to  health  and  life.  What  has  thus  far  been 
done  in  this  direction  has  unquestionably  resvdted  in  far-reaching 
benefits  to  the  wage  earners.^  Much  more,  however,  is  required  if  the 
obviously  excessive  mortality  from  tuberculous  and  non  tuberculous 
lung  diseases  in  the  dusty  trades  is  to  be  materially  reduced  as  a  pre- 
requisite for  the  attainment  of  a  higher  standard  of  labor  and  life 
than  prevails  in  this  and  other  countries  at  the  present  time. 

1  See  In  this  connection  BuUetln  132,  of  the  United  States  Bureau  of  Mines,  on  Sili- 
ceous Dust  in  Relation  to  Pulmonary  Diseases  among  Miners  in  the  Joplin  District,  Mis- 
souri. Washington,  1917.  Note  also  the  appointment  of  a  special  committee  on  the 
Scientific  Study  of  Dusty  Trades  in  their  Relation  to  Pu(moij^i'jjf  Tuberculosis  bjTi^tlia 
National  Association  for  the  Study  and  Prevention  of  Tuberculosis.  r 
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Brick,  tile,  and  terra-cotta  makers    ~  241-247 

Brickmaking  processes  I  ~    I    "  _  042 

Grinding,  mixing,  and  pressing  I~~        ~~243  244 

Health-injurious  conditions  ~IIII  242  24? 
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Health-Injurions  conditions  and  hygiene — Concluded.  ^„ 

Potttn-y  workers   250,  251,  260 

Scoiiriu>?  process,  pottery  industry   258 

Slate  Industry   212 
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Health.    {See  also  Air;  Ventilation  and  sanitary 'conditions.) 
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Dust  exposure,  at  open-hearth  furnaces                    __           _~Z~_  rn 

Dust  exposure,  at  puddling  mills  "Z~~  Z  __  rr  rt 

Dust  exposure,  in  the  chipping  of  iron  and  steel  caslings'_~Z"_  '  71 

Dust  exposure,  oecunatiomil,  variations  in  Z:  Z_      Z  en  ^i 

rl         workers,  pneumonia  among,  mortau'ty  from.ZZZZZ   si  so 

I'.uglish  mortalitv  statistics    "   _  _  _    ' 

English  occupational-disease  invostlgationsZ  recont_Z_  oa  ^? 

Furnace  tenders,  mortality  of  I  1  ZZZZ      ZZ  Z  

lOOSir— 18— BuU.  231  29 
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Ii-on  and  steel  Industry— Concludod.  p„„. 

bniulors  and  polisliers,  niortallty  of           _      __  ^  • 

HoaUh  conditions,  unsatisfactory,  evidence  of  """I 

HoaUh-injui  imis  conditions  at  iron  and  steel  worts  o.. 

Heaters,  mortality  of    '  

Iron  and  stool  workers,  mortality  of_I_  Z 

•    Laliorers,  mortality  of  ZZ-Z    III  'Vii 

Miscollaneous  employees,  mortality"  of_  I~_  _      Z  Z2' 

riiysiiiue  of  iron  and  steel  worliers,  observationTonI  li' 

Pnjdcniial  Insnrance  Co.'s  mortality  experience-.  7?  S^'  ^~ 

Puddlers,  mortality  of                          _    (3,  7o-7( 

Hollers,  mortality  of  I  _Z    Z_      ZZ~Z  t  '''^ 

Steel  dusts,  liyglenlc  menace  Z  I"    I~I  ~  Z~Z  If,' 

Steel  worlcers,  injurious  dust  among,  occurrence  of  «i '  /-!! 

Iron  mining    <51-<>  ! 


370- 


J. 

•Tewelers 


Descriptive  account  of  jewelry  industry JH  Vi?, 

Mortality  of   Z  Zri"!!  '  U^^oo 

Pneumonia  and  tuberculosis,  mortality  from_Z  Z    Z   ivH 

Prudential  Insurance  Co.'s  mortality  expcrience_~Z  ZZ  ZZ  io'> 

Workrooms,  ascertained  unhygienic  conditions  in   lis  iTn 

Jiggermen,  jollymen,  and  pressers,  pottery  Industi-y  Z  ZZZZZZZZZZZZZ  262'  203 

Lead  and  zinc  mining  1     ^'^d^-tcn 

Missouri,  specified  localities  in,  mortalitv  in  Z__Z_ZZ"~Z~Z~Z  ^fiii 

Prudential  Insurance  Co.'s  mortality  experience  ZZ  Z_Z_ZZ         Z  ^^S 

Transvaal,  mine  employees  in,  mortality  from  accident  ajid  disease  of  sVt 

liCad  poisoning  : 

File  cutters,  English    -.qo  ino 

Lead  mining  industry,  small  risk  of.  In  Z  ZZZ    ~      "         ~  ^^L^^^'q 

P-aint  industry.  New  York  ZZZZZ~ZZZZZZZZZZZ~Z""Z__  •>7l 

Pottery  workers,  liability  of.  to,  and  to  pulmonary  diseases    ~_    _  249  ^-^o 

Pulmonary  dLseasos  and,  pottery  industry    ~    _  ~Z~_~_    "fiV  26-i 

T/ime  dust,  noninjuriousness  of   _  ZZ~  ~Z  Z_Z_~  238'  "'^0 

Limestone  industry,  centers  of,  vital  statistics  of  ZZ_Z  Z_Z_Z  ZZZ  Z_      Z       '  i-'-i 

Lime  workers  Z~Z_~217-221 

Lime  dust  and  pulmonary  tutterculosis  Z  Z  218  ^10 

Respiratory  diseases,  relative  iufrequency  of  ■  Z  Z_Z_~  '  210 

Linotype  and  monotype  operation  ^Z  _~  12-1 

Lithographers  ~_S  278-2S.J 

British  mortality  statistics  Z  I~  J  279-281 

Prudential  Insurance  Co.'s  mortality  experience  ZZZ_ZZZZZ~   2S1 

Lung  diseases  : 

Dust  origin  of.  conclu!?ions  of  Dr.  Collis   221 

Flint  knappers  and  buhrstone  dressers  ZZ  18G,  1S7 

Frequency  of,  comparative,  Aberdeen  and  Edinburgh  Z        '  197 

Frequency  of,  glass  blowers   311 

■    Tuberculous  and  nontuberculous,  stone  Industry,  United  States  204,  20.5 

Lungs,  Bendigo  minei;s',  inoi-ganic  constituents  of,  analysis  of   341 

M. 

Marble  and  stone  cutters,  death  rate  of,  from  all  causes,  compared  with  manufactur- 
ing and  trading  class.  United  States   101 

Marl)le  industry,  centers  of,  vital  statistics  of   422 

Marble    workers   209-211 

Mason.s  and  bricklayers,  mortality  of,  from  specified  causes   247 

Massachusetts,  workshop  sanitary  investigations  in  : 

File  making  09,  100 

Foundries   28.^,  285,  280 

Glass  cutting  and  polishing   307,  308 

Metal   grinding   104 

Moldors,  physical  examination  of.  Pall  Kiver   287 

Stone  industry  184,  183 

Medico-actuarial  mortality  experience.    (See  Industrial  insurance  experience,  sick- 
ness and  mortality.) 

Metal  grinders   82-01 

Cutlery  grinders,  improvement  in  health  of,  Germany   8.5 

Cutlery  shops,  sanitary  precautions  in,  Gei-many   8iJ 

Dry-grinding  processes,  injuriousnoss  of  84,  8.) 

Grinders,  mortality  of  88,  SO 

Grinders,  typical  diseases  of  .  S-''  g  ' 

Medico-nctuarial  mortality  experience   80 

Metal  grinding,  hygiene  of  ' 

Ohio  State  Board  of  Health,  sanitation  investlgatlDns  by  89,  00 

T'ruilentlal  Insurance  Co.'s  mortality  experience  

S)i"IIield  (England)  cutlery  trade,  physique  of  males  in  c^-^"-!', 

Rbi'ftield  (England)  metal  grinders,  mortality  of  _  °"  on 

Stove  Mounters'  Internn  tional  Union,  mortality  experience  of   JO 

Metallic  dust.    (.Sfee  Dusts,  industrial.) 

Metnllurgical  industries.    (-See  Ore  reduction  and  smelting.) 

Metropolitan  Life  Insurance  Co.'s  mortality  experience.    (iS'cc  Industrial  insurance 
experience,  sickness  and  mortality.) 
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Mexican  males  and  medlco-aetuarJal  standard  American  males,  average  height  and 

weight  of,  PnidentiiU  Insurance  Co.'s  experience  230 

Mineral  dust.    {See  Dusts,  Industrial.) 

Mineral  industries.    (&'ee  Coal  mining;  Mines  and  quarries;  Stone  industry.) 

Minos,  air  contamination  in.  Sir  Ttiomas  Oliver's  observations  on   24 

Mines  and  quarries  : 

Kluestono  industry  centers,  vital  statistics  of   424,  425 

California  Industrial   Commission,  tentative  regulations  of.  In   gold  and 

silver  mining  S52,  353 

Coal  mining   377-414 

Copper  mining  :  .  360-370 

Death  certitication  of  mlneT,g,  accui-acy  of   343,  344 

Dust  hazards,  In  quarrying  419,  4'20 

Dust  particles  breathed  per  minute,  number  of,  e£E«cts  of  dust  allaying  on, 

in  Rand  mines.  South  Africa   335 

Dust  prevention,  Band  mines.  South  Africa  334,  335 

Dust,  rock,  abatement  of,  recommendations  as  to,  "Missouri   _  364'  305 

Dust,  rock,  elimination  of,  rules  of  California  IjadustrixU    CommlssionT  "gold  ' 

and  silver  mining  2.  352  353 

English  niinOTS,  comparative  mortality  of  Z     325 

Gold  and  silver  mining  ~I  I  I_Z~  352-354 

Gold  mining,  in  South  Africa  I  _~_  ~  331  y^-^ 

Granite  Industry  centers,  vital  statistics  of  I_  ~_  420^422 

Iron  mining  ;  "  ~  370-377 

Ironstone  miners,  mortality  of.  Great  Britain     _  372  373 

Lead  and  zinc  mining   s54I_«iir 

Limestone  industry  centers,  vital  statistics  of  I   494 

Marble  industry  centers,  vital  statistics  of  I  3  I_  45? 

Miners'  mortality  in  Rhodesia   ~    "sqs  l 

Mining  industry,  hazards,  hygiene,  etc.,  of     §97'  oqi 

Mortality  L  1  zziiziiz":"!:  tit'^h] 

Mortality,  American  experience  I   '  41  o 

Occupational  statistics,  limitations  of  ~        _  004  09= 

Occupational  statistics,  questionable  value  of  Z  ZZZ  ^4^ 

Official  investigations,  in  United  States  and  New  South  Wales   ~~"34'>  %A 

^>^^  differel^cikf  dtlSo°is  '^of -Po^tance  of,  Cornlsh-tin  mfnel-s-:  168.  189 

I'hthisis,  in  New  South  Wales                        __  _             ~  9or  'tti 

Phthisis,  in  South  ^Urica  II__I_Z__  ttotH 

Phthisis,  pathological    considerations  Z  Z  "It 

Phthisis,  practical  preventive  ju»asures  against   Son  SSi 

Phthisis,  relative  frequency  of  ;__   m^'tir^ 

PneumocODio,sls  and  anthracosis  _Z_  _Z  oTV 

Pneumoconiosis  and  tuberculosis  Z_  •  ~    ~  5  10  i^'A 

Prudential  Insurance  Co.'s  mortality  expeiimce  o2?'  ?f  S 

Quarrying   oOJ.,  4Ia 

Quartz  or  silica,  descriptive  "account  of__IZZZZZZZZZIZI~  ^'^^"loo 

IZ"351,  352 
requeney  of_  326,  327 

Saudstone  industry  centers;  "vital  statrstics~^fZ  ?f  ? 

Slate  industry  centers,  vital  statistics  of_  __ 
VVage  earners  employed  in.  United  StatesZ'lOliZ 

(kree  also  Coal  mining.)    323 

Missouri,  abatement  of  rock  dnst,  recommendations  as  to  opa  or- 

Missouri  lead  and  zinc  mining,  mortaUty  in,  in  flpecilied  loealitiii  

Mold  .ind  s;i;~f<M-  making,  ootterv  industry_  '"caiities  ^  300 

Molders.    (See  Foundrymeii  and'  molders  )   "  261,  262 

Montana  copper  mim;rs,  mortality  of_ 

Mortality  rates :  '         r   367, 368 

Pakers,  fiom  tuberculosis  and  from  other  diseases  Ahrrri«o,i   <„r^^  ^ 
Bluestone  industry  centers,  from  tuberculosis '^^^^tm'^o'uS  rt^^^'S^ry-His: 

""lu  '''' 

Carters,  from  tuberculosis  and  from  other  "diseases"  Abprd"p"p7.'""',w"Ho~,';,T  i^^ 

China  scourers,  from  respiratory  diseases    Tnn^+^^    w     ?'  "^otla-ud   104 

128 
IL'6 

  _   ,  Aberdeen, 

^:'=!'Tnlbd"  rr^".'?^f  •  othel^4Trn"or"y"-d-irea."esZ-a-iT5-f-rom-a-n 

  295,  206 

JKoases   421 

Kugland   mo 

Lead  and         v^:;i;ir^^a<^"SomZ,^^T''^-  ^^«r'leen,  Soo«and!°:!z"  ]U 
respiratory  diseases,  Missourfj.:_J!_i"^ll^^  ^^'^^  nontuberculoui 


yuartz  or  silica,  descriptive  account  of  

Respiratory  diseases,  nontuberculous,  excessive  frenuencv 
Respiratory  diseases,  tuberculous  and  nontubei-culous,  relati"ye"fre 
Kock  drillers,  disease  liability  of   xemuve  ue 

Sio  Jill  C"  4-/-.  1^         >  >i  j1  11  n-f-v    t   J.    I  .  .T  _   . —  —  
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Mortfility  rntos — Concluded.  Pa„„ 
^''"ases'"*^  int'i'f^li'y  centers,  from  tuberculosis  and  from  other  respiratory  dls- 

Llthopaphcrs  from  t'iibernirolUsTiTd'frirm'^rf raus^^^^  424 

Marble  and  stone  cutters,  from  all  causes  j__       _  "aits   ^bu 

Marble  industry  centers,  from  tuberculosis  and  from  othcr'^eiTpiMr"  TdlsoaTei'  422 
Masons  and  stonecutters,  from  tuberculosis  and  from  other  dlseu  ^  .-  Aberdeen" 
Scotland   _        '  ""^-mccu. 

Mine  employees,  from  accident  and  disease,  Transvaal  II  Mt 

Miners,  from  tuberculosis  and  from  other  causes,  BcndrfToI'AustmlU  Ssg 

Painters,  from  tuberculosis  and  from  other  diseases,  Aberdeen,  Scotl^id   104 

"^'^.^^^el^EnXn^d'a'nTw^al^s'  wh.tewashers,  from  tuberculosis  and  from-all 
^tt^Jr-^ti^Tail^l^iS^a^^^^  nontul^o^-riii^  J  J 

Population,  from  tuberculosis  and  from  other  causes,  Scranton,"  Wilkes-Barfe" 

and  remainder  of  Pennsylvania,  1911-1915   _ 

Population,  from  tuberculosis,  in  United  States    and    in"  specified  foreiin 

Potters,  from  tuberculosis,  from  other  rcsprfatory  diseases7and"from"  aTfcausesI 

i^Jngiana  ana  Wales      2'52  2'?'! 

Printers,  etc.,  from  tuberculosis  and  from  other  diseas~es7  Aberdeen,  ~Sco"tTand  '  194 
Irmters,  from  tuberculosis,  from  other  respiratory  diseases,  and  from  all 

causes,  England  and  Wales    ___  135  13G 

Sandstone  industry  centers,  from  tuberculosis  and  from  other  respira"tory  dis-  ' 

ii'ci  sf  s     4^3 

Slate  industry  centers,  from  tuberculosis  and  from~ofher  respiratory  diseas"esll  425 
btonecirtters  and  masons,  from  tuberculosis  and  from  other  diseases.  Aberdeen 

Scotland  '.   '  -j^g^. 

Stone  cutters,  marble  and,  from  all  causes-I  II  III_IIII_III  I  II  I"  loi 

Stone  polishers,  from  tuberculosis  and  from  other  diseases,  Aberdeenl  Scotland"  194 

Tailors,  from  tuberculosis  and  from  other  diseases,  Aberdeen,  Scotland   194 

Tool,  instrument,  and  cutlery  makers,  from  tuberculosis,  from  other  respiratorv 

diseases,  and  from  all  causes,  England  and  Wales   __  106  107 

Mortality,  relative  or  comparative  :  ' 
Agricultural  workers,  from  phthisis  and  respiratory  diseases,  England  and 

Wales   _  257 

Agricultural  workers,  from  tuberculosis  I  I_I_I  I_III  I_I_  276 

•Artificial-flower  makers,  from  tuberculosis  and  from  nontuberculo~sis  respiratory 

diseases   57,  58 

Bluestone  industry  centers,  from  tuberculosis  and  from  other  respiratory  dis- 
eases  425 

Brass  workers,  from  tuberculosis,  from  other  respiratory  diseases,  and  from  all 

causes,  England  and  Wales   154, 155,  257 

Brass  workers,  from  tuberculosis  and  from  nontuberculous  respiratory  dis- 
eases 1   54,  55,  57,  "58,  157,  158 

Brass  workers,  from  tuberculosis  and  from  other  respiratory  diseases,  England 

and  Wales   155 

Brick  and  tile  makers,  from  tuberculosis  and  from  nontuberculous  respiratory 

diseases   245 

Bricklayers  and  masons,  from  specified  causes  i   247 

Brick,  tile,  and  terra-cotta  makers,  from  tuberculosis   246 

Buffers,  metal  polishers,  etc.,  from  specified  causes   94 

Burnishers,  buffers,  finishers,  and  polishers,  from  all  causes   97 

Cement  and  lime  workers,  from  tuberculosis   239 

Coal  miners,  from  disease  and  accident,  in  specified  localities.  Great  Britain.-  385 

Coal  miners,  from  specified  causes  and  from  all  causes   409,  413 

Coal  miners,  from  tuberculosis  and  from  nontuberculous  respiratory  diseases,  406,  407 
Coal  miners,  from  tuberculosis  and  from  nontuberculous  respiratory  diseases. 

Derbyshire  and  Nottinghamshire  district,  England   393,  394 

Coal  miners,  from  tuberculosis  and  from  nontuberculous  respiratory  diseases, 

Durham  and  Northumberl.and  district,  England   389 

Coal  miners,  from  tuberculosis  and  froip  nontuberculous  respiratory  diseases. 

England  and  Wales  ,   387,  388 

Coal  miners,  from  tuberculosis  and  from  nontuberculous  respiratory  diseases, 

Lancashire  district,  England   390 

Coal  miners,  from  tuberculosis  and  from  nontuberculous  respiratory  diseases, 

Monniouthshire,  England,  and  South  Wales  district   396 

Coal  miners,  from  tuberculosis  and  from  nontuberculous  respiratory  diseases, 

Staffordshire  district,  England  -,   394,  395 

Coal  min'Prs,  from  tuberculosis  and  from  nontuberculous  respiratory  diseases, 

West  Hiding  district,  England   392 

ConipoBitors  and  printers,  from  specified  causes   140 

Compositors  and  printers,  from  tuberculosis  and  from  pneumonia  139,  141 

Compositors  and  typesetters,  from  tuberculosis  and  from  nontuberculous  respir-  ^ 

mtory  clisGiisGS  —  Oi, 

Compositors,  journeymen,  from  all  causes  —   l-t3 

Copper  miners,  from  respiratory  diseases  and  srom  all  causes,  Montana   dbf 

Core  makers,  from  tuberculosis  — - — -  -91 

Cutlers  and  scissors  makers  from  phthisis  and  respiratory  diseases,  England 

and  Wales   

Cutlery  makers,  from  tuberculosis  and  from  nontuberculous  respiratory  dis- 

eases  *^'' 

Die  setters  and  sinkers,  from'tuberculosis  and  from  nontuberculous  respiratory 

Pock'lfaforM-sIf^  respiratory  diseases,  England  and  Wales   257 

Electrotypers  and  sterotypers,  from  tuberculosis  and  from  nontuberculous  ^  ^ 
respiratory  diseases  o(,  oa 
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Mortality,  relative  or  comparative — Continued.  Page. 
Engravers,   from  tuberculosis  and    from    nontuberculoua    resplratorv  dis- 
eases  54,  55,  57,  58,  148,  140 

Farmers,  planters,  and  farm  laborers,  from  tuberculosis  and  from  nontuber- 

culous  respiratory  disease.^  .   72,  276 

Flint  kuappers,  from  phthisis,  England  and  Wales  '.   187 

Foundrymon  and  molders,  from  tuberculosis   285 

Furnaoe  tenders,  from  tubei'culosis   76 

Glass  bevelerg,  grinders,  and  cutters,  from  all  causes   306 

Glass  blowers,  from  tuberculosis,  from  pneumonia,  and  from  other  causes  312—314 

Glass  cuttere,  from  tuberculosis   307 

Glass  workers,  excluding  blowers  and  cutters,  from  tuberculosis   302 

Glassworkers,  from  tuberculosis  and  from  non tuberculous  respiratory  dis- 
eases  ^   205,  303 

Glass  workei-s,  from  tuberculosis,  from  other  respiratory  diseases,  and  from 

all  causes,  England  and  Wales   295,  296 

Gold  beaters,  from  tuberculosis  and  from  nontuberculoua  respiratory  "dis- 
eases  1   57,  58,  116. 

Granite  industry  centers,  from  tuberculosis  and  from  other  respiratory  dis- 
eases    421 

Grinders,  cutlery,  scissors,  ax,  plow,  and  other  steel,  from  all  causes   8f\ 

Grinders,  from  tuberculosis  and  from  nontuberculous  respiratory  diseases-  57,  68,  8^! 
Grinders,  from  tuberculosis  and  from  other  respiratoy  diseases,  Sheffield, 

England   37 

Heaters,  from  tul)ercnlosls  Z_Z  Z   75 

Iron  and  steel  workers,  from  tuberculosis  and  from~nontuberculous  respira- 

tory  diseases    54,  55,  57,  53,  72,  73,  77,  257 

Ironstone  miners,  from  tuberculosis  and  from  nontuberculous  i-espiratorv 

diseases,  England  and  Wales  Z          372  373 

Jewelers,  from  tuberculosis  and  from  nontubercnlous  respiratory  diseases   '  54, 

57  58  121  1^9 

Laborers  and  miscellaneous  workers,  iron  and  steel  works,  from  tuberculosis'     64  77 

Lead  and  zinc  miners,  from  tuberculosis    353 

Lead  and  zinc  producing  counties,  Missouri,  from  tuberculosis"  and  from  non- 
tuberculous respiratory  diseases      360 

Limestone  industry  centers,  from  tuberculosis  and  from  other~resDiratorv 

diseases   _ 

Lithographers,  from  tuberculosis  and  from  all  causes,  England  and  Wa]esZ~280,  281 
Marble  and  stone  cutters,  from  tuberculosis  and  nontuberculous  respiratory 

(iisG&scs  .   204 

Marljle  and  stone  cutters,  potters,  glasiworker^  aiTd^'piastem'sTTro^ 

tuberculous  respiratory  diseases   _   _      _  nnK 

Marble  and  stone  workers,  from  tuberculosis  _ZZ  Z  ZZ  Z_Z_~_Z  ~Z  207 

Marble  Industry  centers,  from  tuberculosis  and  from  other  respiratory" diseases  422 

Masons  and  bricklayers,  from  specified  causes   |" 

Metal  polishers,  buffers  etc.,  from  specified  causes   04 

Metal  workers,  from  tuberculosis   ~_    Z_Z_  ^4 

Miners  and  quarrymen,  from  tuberculosis  Z  __Z_ZZ~_"Z  ~Z_~  ^4<)  'i^l 

Had    '^™™        causes  and  from  specified  causes,  Great  Britain  "and  Ire-  ' 

Miners,  "from  phthTsls";nd"fr"om"oth"e"r"drseasei,"Fn~g"lind^  If ^ 

Miners,  from  specified  causes,  Bendigo,  Australia-   qq? 

"^"espfratfrf 'dleasfs  "^^"^  tuberculosis"rn"d-fr-o-m  Eontu-be-r-cu-rous 

Paint  mixers,  from  tuberculosis  Z  ZZZ      ZZZZZZ   '077 

Plasterers,  from  tuberculosis  and  from  nontuberculous  respiratory" diselTsoiZZ  " 

'''l^t,7^"ESXnd'^al^"w^?e's"'"*=""^''"^-  ^^""^  tuberculosis  and  frol'^Alf 

'^"cSs.^^ETgla^^'^S't^al/s^:--  "^P'^"'^^-^  'mseasJs,'^l^d^^lr-o^^'alf  ' 

Pottery  employees,  from  all  causes   _  Z  Z_Z~  ZZ  '  opr 

Pottery  employees,  from  phthisis  and  respiratory  diseases,  Englanlfand'Wfl'lPs"  9^7 
"^'from'ail'c.Tses"'"™'"'''-  '^''"tuberciilous  refpirato^y"  diseai^.'^and 

Puddlers,  from  tuberculosis   Z    Z — ZZZZ   '  S 

Qnarrymon  and  miners,  from  t"uberculosisZ_  3^0 
Quarry  workers,  from  tuberculosis__       _    _  V?i 

Rollers,  from  tuberculosis  __"  ZZ_Z_ZZ_ZZZZZZ   rK 

<lis'ea"es  ^^^^'^'^  '^'^^t^^'  J'°'°_  tubefc"ulosis  'a"id"f?o"m""o"the"r" "respfratoJy  ^ 

"'''^easei"''"'*^'^ 


ZliSsfrii^'^^l^^^aS'^"^"'^  EnJa^^^i^l^^Wil^Zj^^'ig? 
Tin  ni'n^i''*'  Pl'tlii«'s  an^l  respiratory  diseaies,"EngIand"Md"Walcs""' 

''?esKo^r\lVs"eS'=.:!!::'!°_?:.'_'r  ^"''"•-l-'^  fro,'r'nontuber«i 


!-2^£.,!"°"°te''«.  frpm:spccifl(5  caus7s__„  Wales___  257 

nontuberculous 

^Tclr^dis'^c?  ^^'^^ 
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Mortality,  relative  or  comparative— Concluded.  Po„„ 
°^i;atory'di^ase°'                      tubcrcnloals  and  from  nontuDerculons  re- 
Tool,  lustrument,  and  entrery  "mSkers,  from  tuberculosFf  ~from"nthoV",7.:,,?''^' ^'''^ 
tory  diseases  and  from  all  causes,  England  and  w's                     ''''""I'or  107 
Mortality  statistics,  occupational,  limited  value  of_____   ^'a^ol 

—  —  — —  A  J  J  jfiO 

N. 

Kew  South  Wales,  miners'  phthisis  In  

Sew  South  Wales  Dilnes  and  quarries,  offlcia'l  sanitary  InviitiKatfoM"  aV  to  ti? 

CorfmSdiSl/!!!!?!^''^^^^^^  Commission,  InvesUgaltons  of  f  ^^^'^'^^ 

Glass  making"  III  Z         IZIIZZ — I  '  290,  291 

I'rtntfcng  trades  ?-!^ 

Sand    blasting   136,  137 

„  

O. 

<)«cupational  hazards.     (See  Dusts,  Ind-a.strlal ;  Mortality) 
Ohio,  workshop  sanitary  investigations  in  : 

Brass  workers  

File  cutting,   machine  Z  _    I  "I  inV'  i^'^ 

roundrios   _   ~    _  .,Xo 

Glass  cutting  Z  ZZ_ZZ  ZZ_ZZZ_  9ns 

Glass  making      ~  ^[^^ 

f^^Lri-liizzz  89  g 

Printing  industry  ZZZZZ~Z'i'>9  ISO 

Operative  Masons'  Society  of  London,  mortality  statistics,  1871  to  1896  "  "  '  183 
Ore  reduction  and  smelting : 

Deaths  of  30  smelting  works  employees,  history  of   4!!i»_4q7 

Dust  hazai-ds  ~  ~I_IIZIZZII_I  4?T 

Gases,  flue  dust,  and  fumes  Z   ~  _    _  _       428  4-><) 

Organic  and  inorganic  dusts.     (See  Dusts,  industrial.)  " 


Paint  and  color  •workers   _  271-278 

Comparative  mortality  of  agricultural  laborers  and  paFnfei-sZZ-ZZZZZZZZZ-Z  276  277 

Dust,   metallic,   exposure   to   '272 

German  paint  industry,  sanitary  eonflitions  in  Z  Z  Z  Z~Z      273  274 

Hysiene  of  painters'  trade  Z_ZZ  2*72,'  273 

Metallic  poisoning,  liability  to  ZZZ_Z        '  274 

Painters,  glaziers,  and  varnishers,  mortality  of  ZZ_Z  274,  275 

Paint  manufacture,  chemical  aspects  of  27l!  272 

Paint  mixers,  mortality  of  2'77,  278 

Pindential  Insaranee  Co.'s  mortality  experience   '  277 

Penn.sylvania,  glass  blowing  processes  in,  descriptive  account  of   310 

Pennsylvania,  mortality  in,  per  100,000  population,  from  specified  causes   405 

Phthisis  : 

Anthracosls  and,  of  coal  miners   403-406 

Bncillary  ■  infection,  secondary  importance  of,  Cornish  tin  miners  188,189 

China  scourers,  mortality  of,  Longton,  England   259 

Coal  miners,  mortality  of,  in  specified  localities,  England  and  Wales   401 

Derbj'shirc  County,  England,  death  rate  in   190 

Pihroid,  and  tuberculous,  distinction  between,  as  occupational  diseases  33-35 

Flint  knnppers,  mortality  of,  England  and  Wales   187 

Masons  and  stonecutters,  moitality  of,  Aberdeen,  Scotland   196 

Miners',  differential  diagnosis  of   345 

Miners',  New  South  Wales  336-342 

Miners',  pathological   considerations  as  to   347 

Miners',  relative  frequency  of   345,  340 

Miners',  report  of  Prevention  Committee  on.  South  Africa   332,  333 

Occupations  specified,  mortality  in,  and  from  diseases  of  respiratory  and  cir- 
culatory systems,  England  and  Wales   325 

Occupations  specified,  mortality  In,  England  and  Wales   257 

Pnonmatie  tools  and,  stonecutters,  Aberdeen  195—197 

Stonecutters  and  masons,  mortality  of,  Aberdeen   196 

Stone  industry  and  agriculture,  mortality  in,  of  males  over  15  years,  Eng- 
land and  Wales   190 

Stone  workers  and  agricultural  workers,  deaths  of,  England  and  Wales   190 

Use  of  term   IS 

(See  also  Mortality.) 
Physical  condition  of  :  • 

Cement  workers   236,  237 

Coal  miners,  average  height  and  weight  of   S79 

Males  employed  in  Aberdeen  granite  trade,  and  Sheffield  cutlery  trade,  average 

chest  expansion  of,  by  ap;e   1!|S 

Mexican  males,  average  height  and  weight  of   230 

Printers,  average  height  and  weight  of   1S3 

Smelting  mills'  employees,  age,  height,  weight  of    433 

Stone  workers  1»8,  199 

Physical  examinations,  molders.  Pall  Elver,  Mass   2Si 

Physical  examinations,  practical  value  of,  stone  workers  199. 
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Page. 

Plaster  of  Paris,  jnanufactnre  of,  methods  of  224,  225 

Plasterers  1  221-227 

English  inortalltj'  data   222,  223 

Hetilth  conditions,  recent  American  tnvestlgatlons  as  to   224 

Health  of,  early  obscrrations  on__   221,  222 

Mortality  22S-227 

Plaster  of  Paris  manufacture,  methods  of   224,  225 

Prudential  Insurance  Co.'s  mortality  experience   220 

Pneumatic  tools  : 

Granite  cutting,  Aberdeen  and  Edinburgh  district   202 

Marble  cutting,  United  States   210 

Phthisis  and,  among  stonecutters,  Aberdeen  195—197 

Vse  of.  descriptive  account  of  occupational  conditions   18.3 

Pneumoconiosis  and  tuberculosis   344,  348,  349 

Polishpj-s.     (/See  also  Diamond  cutters.) 

Polishers,  metal  ware  92-98 

r.uffers,  finishers,  and  polishers,  mortality  of  "96,  97 

Dust  hazards,  in  buffing   90 

Medico-actuarial  mortalitir  experience  '.   97 

Metal  Polishers'  Union,  slcloiess  experience  of  93,  94 

Mortality  of,  industrial  Insurance  experience  97,  98 

Polishing  processes  in  relation  to  dust  92,9.3 

Polishing  processes  in  various  industries  94,  95 

Prudential  Insurance  Co.'s  mortality  experience   98 

A"entilation  and  sanitary  conditions   95  96 

(See  also  Buffers.) 
{See  Cement  workers.) 

Portland  cement.    {Seo  Cement  workers.) 

Potters   247-271 

American  iwttery  industry,  descriptive  account  of   254 

British  iuvestigations  as  to  excessive  mortality  .   253 

British  occupational  mortality  statistics   251-253 

British  sanitary  regulations   2G7— 271 

China  scourers,  mortality  of,  from  respiratory  diseases  (and  phthisis).  Gi-eat 

Britain   259 

Dust  problem,  pathology  and  symptomology  I  ~  2^0 

Dust,  suppression  of,  British  regulations     268-^71 

Flint  dust.  Injuriousncss  of  ~~  258-2C0 

nint-dust  making,  injuriousness  of  I  3_    201 

Health-injurious   conditions  ZZ       250  251  260 

Jiggermen,  jollymen,  and  pressers  I  '  202'  263 

Lea<l  poisoning  and  pulmonary  diseases   263*  ''64 

Lead  poisoning  and  pulmonary  diseases,  liability  to  I   249*  250 

Medico-actuarlal  mortality  experience    200 

Occupational  mortality  statistics,  comparative   257 

Ohio,  pottery  industry  in,  sanitaiy  aspects  of   901 

Potters'  asthma   250  957 

Processes,  desci-iption  of,  according  to  dust  exposure  Z_  or.^'  oift 

Processes,  specifically  injui-ious    2^0  951 

Prudential  Insurance  Co.'s  mortality  experience.  ~  9rt 

Kespu-ators,  use  of,  British  regulations   9?A 

Sanitary  aspects  .  ~   ^40  oac, 

Sanitary  improvements,  results  of.  Great  Briftiin  Z   "  9^7'  9^0 

Sanitary  regulations,  British   "ZZZZ   9071971 

Scouring  process,  injuriousness  of  Z  okq 

Silica  dust,  effects  of  .  ZZ~ZZZ  92o 

Ventilation,  British  regulations  as  to___Z__Z__         ~       "  o7n  97V 

Printing  trades    ZZZZZZZZZZZZZZ  i99-iip 

Compositors,  mortality  and  disease  liability  of,  .special  consideration"  of         143  144 

Compositors  vital  statistics  of,  in  specified  localities  01  143,  144 

Dust  hazards   Toi'ToT 

Dust  hazards,  Ohio  ZZZZZZZZZ"Z   '  Too  }tn 

English  and  American  mortality  statistics  Z_    "Z  19^'  lod 

KngUsh  mortality  statistics   iS'^' 

Germany,  sanitary  control  of  Z_  _  ZZZZZZ   i9q 

TXrn"/H?>^ni''Jij"""^         engraving,  sanitary"  conditions" in__ZZZZ  1.39  iqo 

T^^ou/no        Typographical  Union,  mortality  ex-perience  of  ZZZZ  126-"s 

Unotype  aud  monotype  operation  .__   100  101 

Medico-.ictuarial  mortality  experience  Z___Z_    .  li9  ilt  \ii 

Metropolitan  Life  Insurance  Co.'s  mortality  expeHcn^e   'l?f'iin 

0?c^ip\^Jo'nf.*''Slsfa^s^*s"^^  iBvestigating  Com^misflon,%rcis -dis«-byZZZZZ  llUt^ 

Occupational   hazards  ZZ"  ~  ~.  ^■^^ 

Occupational  hazard.s,  speclalZZ  ZZ_       ZZZ      ZZ~ZZ  Tq- 

p  •n'.^lT^  °^  printers,  average  weight  and  h^ightZZZ._ZZ_ZZ'Z"  lU'  ttf 

Pri^pra^^^t^f^i^^'ijt!^.  considerati^oiZZZZZZZZ  i  I 
i^rinters,  mortality  of   _ZZZZ  j3g' 

 ZZZZZ  141,  146 

 128,  129 

causes  of   _   131  1Q9 

TJ,.r,«...   t^"   V.    ...._„. u*Jll?suier<lL10US   ~  ioi'il^- 

'  ™"Si?alXwers'"'''  <^««<^"Ptlve  account  of  :  124,  12o 

Brickmaklng  -....Z.!,  ZZ.ZZ.~Z  ^59,  IfiO 

nll^^^'P^'  f?*^  terra-cotta  maki"ngZZ"rrZr_"_ZZ  o^o 

Cement  making    243-245 

e  ^28,  229.  231.  232 
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Procosses  In  manufacture,  doscriplive  account  of — Concluded  Pace 

1)  luiiond  cutting  and  polishing   ^'f" 

Glass  blowing  .   319,  320 


310 
310 


Glass  blowing  and  pressing,  mechanical                      _  ~  5io 

Glass  Tuaniifacture                                      _              _~    2  9qR  •>aa 

Gold-leaf  nuuiul'acture  1  "      _~_      "2  i  ? r  fi  p 

Grinding,  mixing,  and  pressing  in  brick  niaking__~___V_~  ~_  ~~S  ojq'  hsl 

Jewelry  workrooms                                         _    _      J"    ~  ~  _                   i  ? q  T^n 

Jiggermen,  jollymen,  and  presscrs,  in  pottery!"      _         I  Z                  2r.2'  9rq 

Kiln  setting,  firing,  and  drawing,  in  brick  making  "  _~I               044  04^ 

Linotype  and  monotype  operation                                 ~  ~                tSq'  To!< 

I.itliography  ,  _~_  232 


Marble  cutting  "  V~V  200  2in 

Mold  and  sagger  nuiking,  pottery  industry   _ 

Plaster  of  Paris  1_  1   iVA'  i%i 

Pottery  industry  1  2?.T  Hr 

Sand  blasting  110 

Silica  or  quartz,  production  of  II  _I       _"    H      I"  oflO 

Slonecutters  and  quarrjmen  ~~_  ~    ~~~~  _      _  V  _  igo  104 

Prudeutial  Insurance  Co.'s  mortality  experience.     (See  lndustriTl~insurance  ckpcrl-  ' 
ence,  sickness  and  mortality.) 

Pulmonary  tuberculosis  : 

Acute  miliary  and,  death  rate  from,  in  United  States  and  specified  foreign  coun- 
tries    _  jg 

Cement  workers,  frequency  of  IIII_I  I_~I  237 

Engravers,  relative  frequency  of   I  _I~  X47 

Forms  of,  variation  In  IIII  I  _II  17  ig 

Glass  blowers'  predisposition  to    "I  ~  ~   316 

Lime  dust  and  2187219,  238,  239 

Mortality  from,  proportionate.  United  States  ,S8  39 

Mortality  from,  in  occupations  with  exposure  to  mineral  dust   105,  106,  171 

Printers  and  compositors,  excessive  frequency  of   128, 129|  13l|  132 

a. 

Quarrying  ,  414-426 

(See  also  Mines  and  quarries.) 

11. 

Respirators,  British  Government  regulations  as  to,  pottery  industry   270 

Ke.spirators,  use  of,  In  quarrying   415 

Kespiratory  diseases,  nontuberculous  : 

British  governmental  investigationa   82 

Cement  workers,  reduction  of  respiratory  diseases  In,  in  Germany   240 

Fibroid  phthisis  :  32-35 

Ironstone  miners,  England  and  Wales   372,  373 

Lime  workers   219 

Metallic  dust,  workers  exposed  to,  mortality  from  :   53 

Miners  and  quarrymen   351 

Observations  on  31,  32 

Occupations  exposing  to  mineral  dust,  mortality  in  1   1G9,  173,  174 

Slate  industry,  sanitary  investigations  in.  Great  Britain  213,214 

Tuberculosis  and,  comparative  mortality  from,  United  States  and  England  and 

Wales  '-   408 

Tuberculous  and.  relative  frequency  of   326,  327 

Rhodesia.     (See  South  Africa.) 

Rock  drillers,  disease  liability  ot  ;   346 

S. 

Sagger  and  mold  making,  pottery  industry   261,  262 

Sand  blasting : 

Dust  and  other  health  hazards    110-112,280,287 

Metallic  and  mineral  dust  combined,  exposure  to  112, 113 

Mineral-dust  hazards,  most  dangerous  of  111,  112 

Processes,  descriptive  account  ■   110 

Protective,  safet.y,  and  sanitary  devices  113, 114 

Sandstone  industry,  centers  of,  vital  statistics  of   4L3 

Sanitar.v.  conditions.     (See  Ventilation  and  sanitary  conditions.) 

Scotland.     (See  Great  Britain.) 

Scouring  process,  health-injuriousness  of,  in  pottery  industry  ^   ^00 

Sheffield  (England)  cutlery  trade,  physique  of  males  in  oc  oq 

Sheffield  (England)  metal  grinders,  mortality  of   Zau 

Silica  dust,  effects  of,  in  pottery  industry  

Silica  or  quartz,  descriptive  account  ol   '^^^ 

Silver.     (See  Gold  and  silver  mining.)  -  oiioi? 

Slate  workers  oil 

English  sanitary  Investigations  

Hygiene  of  slate  Industry  

Occupational  hazards  

Prudential  Insurance  Co.'s  mortality  experience  >  oi4-^\c 

Sanitary  and  social  conditions  rj;  ioa 

Slate  industry  centers,  vital  statistics  of  f-^-  ^f" 

Slate-pencil  makers,  mortality  of  '^^•^ 

^°"'r)u!s^t'^aTlaving  in  mines  of,  effect  of,  on  number  of  dust  particles  brtathed  per 
minute'  
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South  Africa — Concluded,  Page.' 

Gold  iiiinlusj  ___   331, 

Plithisis,  miners'   332^335 

Knodesia,  miners  mortality  in  '.       333  334 

Transvaal,  mine  employees  in,  mortality  of,  from  accidents  and  disease  '  355 

Steel  dust.    (See  Dusts,  industrial.) 

Stone  industry   _   jgl-'^OS 

Aberdeen  and  Edinburgh,  lung  diseases  i~n,~c~o"mpar;Ttive  frequencFof-"-  .1—  197 

Aberdeen  (Scotland)  granite  cutters,  mortality  of    igo  193 

Aberdeen  (Scotland)  stone  worlcer.s,  ocvnipational  mortality  of— I  ~  ~  193-195 

Bacillary  infection,  secondary  importance  of,  In  phthisis.  Cornish  tin  miners—  1S8,  189 
JJerbyshire  (England)  stoneworlsers,  morbidity  and  mortality  of  189  190 

Dust  exposure,  differential  effects  of   I~~I— !_ _    '  186 

Dust  exposure,  mixed  mineral  and  metallic   IST  irh 


Dust  exposure,  phthisis  death  rates  according  to  II    11  ~  iqn'  191 

Dust  prevention,  practical  possibilities  of  ~  II   "  _      OQ'''  "'OS 

English   occupational   mortality   investigations  I  _~I~I   ~  ToS 

Flint  knappers  and  buhrstone  dressers,  lung  diseases  of  — — ~  ~  ~  ISfi  187 

Health-injurious  conditions,  early  writers'  observations  on           ~  1S9'li:q 

Hygienic  regulations,  drastic,   urgency  for    II  '  ."3,v> 

Jlarble  and  stone  workers,  mortality  of                       _I  _  9a4-~H\7 

Medico-actuarial  mortality  experience,  stonecutters__I_  ~  II  5ofi 

Mas.sachusetts,  official  investigations  in   Toj  7 

Mortality  statistics.  United  States  ~_  VH.— _  iqi '  1 

Occupaional  conditions,  descriptive  account  of  I   100'  i„ 

Occupational  conditions,  health-injurious  I__  oni  on 

Operative  Masons'  Society  of  London,  mortality  experience  IS 


06 
185 
192 
183,  184 
202 

Phthisis  and  pneumatic  tools— —III'—"! •'  "^^"'<="^'=   183 

Phthisis,  deaths  from  ~_  "I  lo^ 

Physical  examinations,  practical  value  of__I_— I. Ill "IHH  Ton  Jinn 

Physique  of  stoneworkers.  Aberdeen  (Scotland)  average  chest  eTDan"sion~~"  lOS  Tqo 

Protective  precaution.s,  suggestions  for  1   expansion— _  XJS,  1J9 

Prudential  Insurance  Co.'s  mortality  experience,  m'nrbleTmrslone'rattTri   207 

SteTes" _^''''!''''  "'""'"^'^'•'-■"l°us,  comparitive  morality   from;  UnTtSd  ^ 
Scientific  inquiries,  special!  urgencv'"ofI—I~~"II""I  ?2I 

biUca  or  quartz,  descriptive  account  of  ~_  ~~    ~  '~~   **'  ky.X 

Stonecutters,  mortality  of    '^'-'0 

Tuberculous  and  nontuberculous  lung'diseasoi_I_I  onj.  oan 

Stove  Mounters'  International  Union,  mortality  experience' ofI—I—IIIIII~II-_      '  90 

T. 

Tile  and  terra-cotta  makers.    (Sec  Brick  tn»  on^i  +0,.^  „  1 

Tin  miners,  Cornish,  miners'  phthisis  among  '  ''"'^  ^erra-cotta  makers.) 

Tool  and  instrument  makers  I  H"  1S8.  189 

English  tool  and  cutlery  makers,  vital  statistics 

PnKWi"nfT*''  «™Pl°y™ent  in,  sanitary  coudit?onT  of  "  ^0^' |«f 

Prudential  Insurance  Co.'s  mortality  experience   

Tool  and  cutlery  makers,  mortality  of-——    109 

BluTin---'!.!!^*"''"'^"^  i-espirrt3;y--drsers;sTmoTtlirt7T^^^^^ 
Ventilation,  effective,  difficulties"  in  106,  107 

Transvaal.     (See  South  Africa.)   104,  105 

Tuberculosis  : 

ypA^rA^Z^^,  rd  ^^,V°-tul>.rculous  respiratory  diseases. 

Decline    of   _      _  _  _     ""''^   40g 

Engravers,  relative  fre~qu~ency"  of-II  11,12 
Frequency  of,  statistical  analy.sis  of  147 

Infectiousness    of   ~"  35-38 

•  Jewelers,  pneumonia  and,  mortality  "from  —  16 

pn^Siisii^  {7      ^""^  ^"veSiii-^-^^n^^-i:::::::::---  120 

I  revention  of,  principles  of  ~  348.349 

(.See  also  Mortality.)  25,  26 

Veft  InHnn^'in'/'c  "'w  ^''^'^^  ^"«t«'  Industrial.) 
ventilation  and  sanitary  conditions- 
Asbestos  industry  

Bra.ss  industry.  Great  Bri-tain,  — _  178,  179 

rol^o;.^*"?'         tsrra-cotta  making  151-153 

Cement    industry.  *"    243 

Diamond   cutting  11 III "I  237,238 

Poundr  e.s,  Massachusetts.  320 
Foundr  es.  New  York...  285 

Foundries,  Ohio    290  091 

Foundrymen  and  moldersl.  I  '  288 

Glass  cutting  and  polishing"__"II"II   283 

G  asi  cntti'M^  P""'-;"U'g.  MassachGsct'tsIII  §04,  305 

G  ass  mni;  nf,'  SI'  "  '""^  Pennsylvania   307,  308 

ass  making,  Ohio  and  New  York    308,  309 

Glass  making,  United  States    298  ?99 

iw'"gd,rs"trf ''/.'^'        cuttingl-Oh-loIIII  300;  301 

taint  industry,  Germanv-  101  102 

potterr'        '^''^---------"~-~:::::::ii-i  273:.27l 

Pottery"in"dJ.^t7yrBi;rtlsh"r7g¥lati"onY  "sTsraiSrYsY.'oOO^ijGl 

2G7-271 
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Veutilatlon  nnd  snnitnry  contlltions — Concluded.  Page. 

Printers,   New   York  13i;  137 

Printing  and  lUnrrHvinj?,  United  States  (4overnnient  II_132i  13'! 

I'rlnting  industry,  sanitary  control  of,  Germany   '  jvy 

}'riuting  trades   124,  125,  1l!7 

Sand    l)lastlug  113,  H  I 

Slate  industry   214-2 ic, 

Tool  and  instrument  maiters,  Massacluisetts  104,  id") 

Vermont,  Barre  district,  Granite  Manufactunn'S'  Association  of,  protective  pre- 

cairtions  of   200,  201 

w. 

Wage  earners  employed  In  mineral  Industries   328 

Wage  earners  in  dusty  trades,  United  States  12.  .'id 

Wonieu  in  dusty  trades,  ase  distritiutiou  of  45-50 
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THE  DUST  HAZARD  TO  HEALTH  IN  THE  STONE 

INDUSTRY 

Dr.  Fkedebick  L.  Hoffman,  Thied  Vice  President  and  Statistician,  The 
Frtjdential  Insurance  Company  of  i^.viERicA,  Newark,  N.  J. 

Mr.  Chairman  and  Memhers  of  the  National  Safety  Council:  The 
subject  of  my  address  is  one  to  which  I  have  given  careful  thought 
for  more  than  twenty  years.    All  of  you  are  mining  men  but  I  question 
if  any  one  of  you  has  visited  more  mines,  and  different  types  of  mines 
regarding  the  material  extracted,  in  this  and  other  countries  than  I  have. 
It  has  been  my  privilege  to  visit  even  such  remote  mining  fields  as 
Newfoundland  and  Alaska.    After  I  leave  here  I  expect  to  visit,  for 
several  days,  the  great  Homestake  mines  of  South  Dakota  and  other 
mines  in  the  Black  Hills.    My  interest  in  mining  matters  is  primarily 
for  reasons  of  our  business  of  life  insurance.    The  proper  rating  of  mine 
employes  has  always  been  a  difficult  practical  question  on  account  of  the 
wide  variation  in  mining  hazards  according  to  the  mineral  extracted,  or 
the  methods  of  mining  followed  in  the  different  sections  of  the  country. 
Our  earlier  information  was  chiefly  derived  from  English  and  continental 
sources,  but  it  soon  became  evident  that,  for  reasons  of  accuracy  and 
equity,  our  practice  should  be  based,  as  far  as  possible,  upon  the  ascer- 
tained facts  concerning  mine  experience  in  this  country.    The  evidence 
is  absolutely  conclusive  that,  as  a  class,  mine  employees  suffer  more  seri- 
ously from  accidents  and  general  diseases  than  men  employed  in  manu- 
facturing and  general  mechanical  pursuits.    For  certain  groups  of  mine 
employees,  such,  for  illustration,  as  those  engaged  in  underground  mining 
in  Southwest  Missouri,  or  in  the  copper  regions  of  Montana,  the  mortality 
from  tuberculosis,  and  even  non-tuberculous  respiratory  diseases,  is  un- 
questionably excessive.    The  immediately  contributory  factor  responsible 
for  this  condition  is  the  dust,  which  is  now  a  much  more  serious  problem 
than  formerly  on  account  of  the  practically  universal  use  of  pneumatic 
tools.    I  need  not  enlarge  upon  this  problem,  which  is  one  that  I  may 
assume  to  be  thoroughly  familiar  to  all  mining  men. 

INVESTIGATIONS  IN  JOPLIN  DISTRICT 

I  may  also  assume  that  most  of  you  are  familiar  with  the  investiga- 
tions which  have  been  made  by  the  U.  S.  Bureau  of  Mines  into  the 
subject  of  siliceous  dust  in  relation  to  pulmonary  diseases  among  miners 
m  the  Joplin  district.  These  investigations  by  Higgins,  Lanza,  Laney 
and  Rice  are  contributions  of  the  first  order  to  the  subject  of  industrial 
hygiene  in  its  special  application  to  the  mining  industry.  We  have  not 
however,  made  the  required  progress  in  this  country  which  would  make 
our  own  investigations  comparable  to  those,  for  illustration,  of  the  South 
African  Commission  on  Miner's  Phthisis.  The  urgently  required  active 
cooperation  of  practical  men  familiar  with  underground  conditions  in  the 
minmg  industry,  of  men  engaged  in  the  practice  of  medicine  among 
mining  men,  and  of  scientific  minds  of  a  high  order,  thoroughly  familial 
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with  highly  specialized  methods  of  technical  research,  has  not  as  yet  been 
forthcoming  in  this  country,  though  the  outlook  in  this  respect  was  never 
as  encouraging  as  it  is  to-day. 

The  use  of  pneumatic  tools  in  the  mining  industry  is  in  itself  a  prob- 
lem demanding  special  consideration.  The  danger  to  the  health  of  the 
employees  is  in  almost  exact  proportion  to  the  continuance  of  the  dust, 
or  as  the  initial  effects  of  dust  inhalation  are  apparently  harmless  they 
generally  prove  more  deadly  in  the  end.  Or  more  specifically,  it  is 
chiefly  a  question  of  the  minuteness  of  the  dust,  the  most  dangerous 
particles  of  which  are  generally  ultramicroscopical.  It  is  these  dust  parti- 
cles that  cause  a  continuous  irritation  of  the  lung  tissue  and  bring 
about  serious  lacerations,  followed  by  fibroid  processes  and  ulcerations  as 
a  predisposing  condition  to  a  subsequent  tuberculous  infection.  Tuber- 
culous germs,  of  course,  are  practically  everywhere  and  perhaps  not  much 
more  common  undergi-ound  than  above  ground,  but  they  are  so  much 
more  dangerous  in  places  where  the  sunlight  does  not  penetrate,  and 
where  the  viability  of  the  germ  is  probably  more  prolonged  than  in  the 
outside  atmosphere.  Conformity  to  sanitary  requirements  underground 
is,  therefore,  of  the  most  importance  in  mine  management  if  the  health 
of  the  employees  is  to  be  adequately  conserved,  and  particularly  so  against 
the  risk  of  tuberculous  infection. 

PUUI.IC.\TION.S  OF  UNITED  ST.VTES  GOVERNMENT 

Qualified  opinion  is  more  or  less  at  variance  as  to  whether  or  not  all 
mineral  dust  is  injurious  to  the  lungs.  In  a  technical  sense  this  is  probably 
true,  but  there  are  important  exceptions  to  the  view  that  all  dust  inhala- 
tion is  seriously  harmful  and  a  predisposing  cause  of  tuberculosis.  Much 
depends  upon  the  mechanical  and  chemical  properties  of  the  dust  inhaled 
and  the  conditions  under  which  inhalation  takes  place.  Men  otherwise 
robust  and  in  good  health,  with  their  vitality  unimpaired,  may  suffer  a 
much  lesser  degree  of  injury  than  those  who  have  their  vital  resist- 
ance reduced  by  industrial  fatigue,  malnutrition,  or  habits  of  gi-oss 
intoxication.  As  a  practical  question,  our  interest  at  this  time  should 
be  concentrated  upon  the  dusts  that  are  most  harmful,  upon  the  specific 
occupations  that  are  most  affected,  and  upon  the  underground  condi- 
tions that  demand  the  most  rigid  supervision  and  control.  Siliceous  dust 
is  unquestionably  the  most  serious,  while  the  dust  of  limestone  or  of 
cement  is  probably  the  least  harmful.  Much,  however,  depends  upon 
the  nature  of  the  material  and  the  minuteness  of  the  dust  inhaled.  The 
quantity  and  continuity  of  the  inhalation  is  also  a  matter  of  consid- 
erable importance.  In  a  recent  contribution  of  mine  on  the  "Mortality 
from  Respiratory  Diseases  in  Dusty  Trades,"  limited  to  inorganic  dusts, 
and  published  as  Bulletin  No.  231  of  the  U.  S.  Bureau  of  lM.hor  Statistics, 
I  have  enlarged  upon  certain  aspects  of  the  mining  industry,  which  makes 
extended  consideration  unnecessary  at  the  present  time.  The  bulletin  can 
be  had  on  application  to  the  U.  S.  Commissioner  of  Labor  Statistics,  Wash- 
ington, D.  C.  The  discussion  includes  all  available  mortality  statis- 
tics, derived  from  insurance  or  official  sources,  and  amplified  by  refer- 
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ences  to  technical  discussions  in  mining  periodicals,  etc.    As  yet  there 
has  not  been  forthcoming  a  standard  treatise  on  mine  hygiene  and  sani- 
tation by  an  American  authority  based  upon  carefully  ascertained  con- 
ditions in  American  mines,  mills  and  smelters,  such  as  is  most  urgently 
required  in  the  furtherance  of  the  broader  plans  and  purposes  of  public 
health  administration,  with  special  reference  to  labor  and  industry.  Text- 
books on  mining,  as  a  rule,  make  only  fragmentary  reference  to  health 
and  sanitation,  and  usually  only  with  reference  to  either  very  general 
or  very  exceptional  conditions,  such,  for  illustration,  as  the  liability 
to  poisoning  in  quicksilver  mines,  or  to  cyanide  poisoning  in  the  man- 
agement of  cyanide  plants.    It  is  therefore  gratifying  to  meet  with  an 
increasing  interest  on  the  part  of  the  U.  S.  Bureau  of  Mines  in  the 
hygienic  aspects  of  the  American  mining  industry,  amplified  by  special 
investigations  on  the  part  of  the  U.  S.  Bureau  of  Labor  Statistics,  the 
U.  S.  Public  Health  Service,  and  the  Working  Conditions  Service  section 
of  the  Department  of  Labor.    A  forthcoming  publication  on  "The  Health 
Hazards  from  the  Use  of  Air  Hammer  in  Cutting  Indiana  Limestone," 
by  Dr.  J.  P.  Leake,  of  the  U.  S.  Public  Health  Service,  and  two  supplement- 
ary reports  on  the  "Supposed  Physical  Effects  of  the  Pneumatic  Hammer 
on  Workers  in  Indiana  Limestone,"  by  Dr.  David  L.  Edsall,  and  'The 
Effect  of  the  Air  Hammer  on  the  Hands  of  Stonecutters,"  by  Dr.  Alice 
Hamilton,  to  be  issued  by  the  U.  S.  Public  Health  Service  in  bulletin  form 
for  general  information,  may  here  be  refen-ed  to  as  practical  indications 
of  an  aroused  interest  in  a  highly  specialized  branch  of  inquiry,  which  is 
also  receiving  the  attention  of  a  committee  appointed  by  the  National 
Tuberculosis  Association.    This  committee  will  concern  itself  chiefly,  at 
the  outset,  at  least,  with  the  health-injurious  effects  of  employment  in  the 
stone  industry,  limited,  however,  to  the  granite  and  marble  quarries  of 
Vermont  and  the  limestone  quarries  of  southern  Indiana.    The  commit- 
tee, in  course  of  time,  however,  intends  to  take  up  the  question  of  under- 
ground mining  conditions,  and  the  cement  industry,  in  which  the  health- 
injurious  effects  of  dust  inhalation  are  apparently  of  much  less  conse- 
quence than  in  underground  mining  with  exposure  to  the  inhalation  of 
siliceous  dust. 


VIEWPOINT  OF  EXPERIENCED  MINE  SUPERINTENDENT 

The  paper  to  be  read  by  Mr.  Borcherdt,  Superintendent  of  the  Bertha 
Mineral  Company,  of  Virginia,  of  which  copies  have  been  made  available 
preliminary  to  this  meeting,  is  one  of  the  most  useful  contributions  to 
the  subject  under  discussion.  This  paper  is  the  second  one  by  Mr 
Borcherdt,  who  last  year  made  an  important  contribution  to  the  subject 
0  the  abatement  of  dust  in  drilling  operations  by  the  more  effective  use 
Of  water  drills.  The  paper  is  so  much  more  important  iu  that  it  presents 
the  viewpoint  of  an  experienced  mine  superintendent,  and  that  the  sup 

twer^7thTf "^"^^^  ^  Questionnaire  sent  ^^Ze 
twenty  or  thirty  mining  companies  throughout  the  country  If  such  a 
service  has  been  performed  by  a  mine  superintendent  abroad  he  would 
have  been  most  highly  honored,  not  only  by  his  profession  but  bl  the 
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Government  and  the  public  at  large;  for  there  is  the  utmost  urgency  for 
voluntary  service  of  this  kind  on  the  part  of  the  layman  thoroughly 
familiar  with  certain  phases  of  an  important  question,  which  can  not 
possibly  be  within  the  understanding  of  government  mine  officials  or 
members  of  the  medical  profession.  It  is  to  be  hoped  that  Mr.  Borcherdt 
will  continue  his  investigations  in  this  fruitful  field  of  scientific  inquiry 
and  that  he  will  present  the  results  of  further  investigations  at  subse- 
quent meetings  of  this  Congress. 

The  problem  of  mine  dust  and  miners'  mortality  is  clearly  one  of  in- 
creasing economic  importance  to  the  mining  industry.  Every  life  of  an 
experienced  mine  employe  prematurely  shortened  represents  a  serious 
economic  loss.  All  practical  methods  of  health  improvement,  or  life  pro- 
longation, rest,  therefore,  upon  a  sound  economic  as  well  as  social  and 
humanitarian  basis.  There  has  recently  been  issued  a  final  report  on 
Industrial  Health  and  Efficiency,  by  the  Health  of  Munition  Workers 
Committee  of  the  British  Ministry  of  Munitions,  in  which  there  occurs 
this  suggestive  observation: 

"Sickness  due  directly  or  indirectly  to  the  industrial  occupation  takes 
various  forms  and  degrees  from  the  passing  headache  to  serious  organic 
disease  of  fatal  issue.  The  lungs,  the  heart,  the  digestive  organs,  the 
nervous  system,  the  muscular  system — each  or  all  may  be  affected  with 
results  harmful  both  to  industrial  efficiency  and  output,  and  also  to 
personal  health  and  expectation  of  life.  Moreover  it  must  be  remembered 
that  an  undue  proportion  of  sickness  in  any  group  of  workers  usually 
represents  among  those  not  actually  sick  lessened  vigour  and  activity 
which  can  not  fail  to  reduce  output.  Disabling  conditions  or  infiuences 
which  injure  some  have  a  tendency  to  mark  all.  Employers  and  their 
work-people  should  therefore  have  a  general  appreciation  of  these  injuri- 
ous conditions  if  they  are  to  be  on  the  outlook  to  guard  against  or  mitigate 
their  evil  effect." 

After  enumerating  the  causes  or  conditions  responsible  for  sickness  oc- 
currence in  industry,  including  among  others,  excessively  long  hours  of 
work;  cramped  and  constrained  attitudes;  prolonged  and  excessive  mus- 
cular strain;  working  in  unventilated  or  insufficiently  ventilated  shops; 
imperfect  lighting,  conducive  to  eye  strain,  headache,  etc.;  and  expos- 
ure to  gases,  vapors,  poisons,  or  other  irritating  substances;  reference  is 
made  to  the  dust  produced  in  certain  industries  and  productive  of  lung 
disease  unless  effectively  safeguarded  against  by  adequate  protective 
measures.    The  report  concludes  with  the  statement  that — 

"Though  these  are  a  sufficiently  formidable  list  of  disabling  conditions, 
or  conditions  which  without  proper  care  and  precaution  may  readily  cause 
disablement,  they  do  hot  complete  the  inventory.  At  least  as  important 
as  any  of  these  occupational  influences,  but  inseparable  from  them,  is  the 
predisposition  to  disease  arising  from  the  absence  of  personal  hygiene. 
The  necessities  of  individual  health  are  few  and  simple,  but  they  are 
essential.  Suitable  and  suflacient  food,  fresh  air,  warmth,  moderation, 
cleanliness  in  ways  and  habits  of  life,  the  proper  inter-relation  of  work, 
repose  and  recreation  of  mind  and  body  are  laws  of  hygiene,  the  . ele- 
ments of  vital  importance  for  which  facilities  must  be  provided  if  the 
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maximum  industrial  output  of  tlie  individual  is  to  be  secured  and  main- 
tained. These  matters  need  consideration  by  tlve  management  just  as 
much  as  the  healthy  supervision  of  the  external  circumstances  of  tl.^ 
factory  and  its  technical  processes." 

UNDEKGBOUND  CONDITIONS  IN  CALIFORNIA 

These  observations  are  strictly  applicable  to  the  mining  industry.  They 
are  best  illustrated  by  the  results  of  a  recent  inquiry  into  the  occurrence 
of  hookworm  in  underground  mining  in  California,  due  largely  to  sanitary 
indifference  and  neglect.  If  it  is  true  that  over  50  per  cent,  of  all  the 
men  are  infected  in  certain  mines,  the  economic  efficiency  of  these  men 
must  be  reduced  very  considerably,  with  a  consequential  financial  loss  to 
the  mining  industry.  In  some  mines  which  I  have  visited  the  under- 
ground sanitary  conditions  are  appalling.  No  cattle  above  ground  would 
be  housed  or  herded  in  such  a  thoroughly  indifferent  manner.  The  men 
are  required  to  eat  their  meals  underground,  frequently  amidst  filthy  and 
contaminated  surroundings.  The  meal  itself  is  only  too  often  wanting 
in  nutriment  or  otherwise  health-promoting  qualities.  This  is  an  aspect 
of  miners'  hygiene  which  has  only  of  late  received  consideration.  The 
investigations  of  the  Health  of  Munition  Workers  Committee  draw  atten- 
tion to  the  problem  of  food  and  canteens  just  preceding  the  consideration 
of  the  question  of  sickness  and  ill  health.*  The  conclusion  is  advanced  by 
this  Committee,  which  consisted  of  the  foremost  British  experts  on  the 
subject,  that — 

"There  is  now  an  overwhelming  body  of  experience  which  proves  that 
productive  output  in  regard  to  quality,  amount  and  speed  is  largely 
dependent  upon  the  physical  efficiency  and  health  of  the  worker.  In  its 
turn  such  physical  fitness  is  dependent  upon  nutrition.  The  purpose  of 
nutrition  is  to  secure  the  health,  the  proper  development  and  growth,  the 
repair  and  vital  energy,  of  the  human  body.  Food  energy  is  spent  in 
maintaining  the  tissues  of  the  body  and  the  body  heat  and  in  doing  work. 
Nutrition  is  stimulated  by  the  cooling  effect  of  fresh  air,  and  by  bodily 
exercise,  and  its  needs  must  be  met  by  a  food  supply  suitable  in  character 
and  sufficient  in  amount  to  meet  the  expenditure  on  body  heat  and  work." 

In  the  light  of  my  own  investigations,  I  am  absolutely  satisfied  that 
the  food  of  miners  is  frequently  unsuitable  as  regards  quality  though 
generally  sufficient  as  to  quantity.  The  conditions  under  which  the  food 
is  eaten  underground  are  often,  if  not  generally,  entirely  unsatisfactory. 
The  food  is  often  in  a  deteriorated  condition,  with  the  result  that  intes- 
tinal  or  digestive  diseases  are  relatively  common.  It  would  therefore 
seem  well  worth  while  for  the  mining  industry  to  give  more  thoughtful 
consideration  to  this  question  and  provide  better  facilities  for  the  eat- 
ing of  meals  underground,  where  the  leaving  of  the  mine  for  the  meal 
hour  would  prove  impracticable.  Sufficient  time  for  meals  should  also 
be  allowed,  and  a  full  hour  would  seem  a  proper  period. 

tir)*n^"®nr"ttl^'?T'^?."",^^^i°"  "Standards  of  the  Department  of  Health  and  Sanitn 

Philadelphia,  1918.  i^tates  Shipping  Board  Emergency  Fleet  Corporation, 
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These  observations,  of  course,  bear  only  directly  upon  the  dust  prob- 
lem.  Whatever  diminiahes  disease  resistance  is,  however,  a  contributory 
factor  in  the  mortality  from  tuberculosis,  and  an  anaemic  miner  is  un- 
questionably more  susceptible  to  the'  disease  than  one  whose  blood  supply 
is  of  the  required  quality.  The  same  observation  applies  to  the  physical 
examination  of  mine  employees.  A  fair  proportion  of  the  men  employed 
are  physically  unfit  for  the  exacting,  and  occasionally  exhausting,  duties 
to  be  performed.  Regarding  all  such  conditions  as  anaemia,  possibly 
associated  with  diseases  of  the  heart  and  circulatory  system,  nervous 
exhaustion,  derangement  of  special  physiological  functions,  etc,  the 
Health  of  Munition  Workers  Committee  points  out  that  though  not  in  all 
cases  immediately  incapacitating,  "they  frequently  tend  to  become  chronic 
in  nature  and  far-reaching  in  effect,  and  they  lead  directly  to  malnutri- 
tion and  reduction  of  bodily  energy.  If  allowed  to  persist  they  invariably 
lay  the  foundations  of  ill-health  and  disease  in  later  years."  A  thorough 
physical  examination,  and  periodical  re-examinations,  would  eliminate 
from  the  mining  industry  men  physically  unfit,  though  by  no  means 
unsuitable  for  other  employments.  By  thus  raising  the  physical  stand- 
ard of  mine  workers  the  liability  to  tuberculous  and  non-tuberculous  lung 
diseases  would  of  itself  be  materially  reduced  regardless  of  the  dust 
hazards  underground. 


NEED  OF  BETTER  TEACHING  METHODS 

;  There  is  need  of  better  teaching  methods  in  matters  of  personal  hygi- 
ene. The  experienced  mine  worker  is  generally  a  man  of  more  than 
average  intelligence,  and  the  success  of  the  first-aid  movement  has  con- 
clusively shown  his  willingness,  if  properly  approached,  to  co-operate  with 
the  mine  owner  and  the  Government.  There  are  no  reasons  for  assuming 
that  he  would  not  be  willing  to  co-operate  even  more  actively  in  matters 
concerning  his  immediate  personal  physical  welfare  and  his  future  health 
and  longevity.  Cause  and  effect  in  chronic  lung  diseases  are  unfortu- 
nately often  remote  from  each  other.  Minute  particles  of  dust  may  be 
inhaled  for  years  without  apparently  serious  consequences  to  the  health 
of  the  individual  concerned.  All  those  who  are  thoroughly  familiar  with 
lung  fibrosis  know  of  cases  where  the  onset  of  active  symptoms  was  ex- 
tremely sudden  and  where  death  followed  within  a  comparatively  short 
period  of  time.  At  autopsy  the  condition  of  the  lungs  will,  however,  dis- 
close serious  deterioration  extending  over  many  years.  It  is  too  much  to 
expect  in  a  mine  laborer  a  degree  of  intelligence  in  matters  of  personal 
habits  conducive  to  good  health  not  met  with  even  among  men  in  profes- 
sional life.  The  effective  teaching  of  the  principles  of  the  hygiene  of  the 
respiratory  apparatus,  including,  for  illustration,  the  dangers  of  mouth- 
breathing  and  the  importance  of  removing  obstructions  in  the  nasal  pass- 
ages; the  prevention  of  nasal  catarrh;  the  danger  of  adenoid  growths  as 
well  as  the  more  simple  rules  concerning  the  prevention  and  treatment 
of  tuherculosis,  is  a  matter  which  is  yet  but  very  inadequately  dealt  with 
in  attempts  which  have  been  made  to  improve  the  health  of  mine  em- 
ployes by  suitable  methods  of  health  propaganda. 
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MI'X'HANICAI,  CONTROL  OF  VVfiT  ICVIf, 

After  all,  however,  the  main  problem  Is  the  niechaiiical  control  of  the 
dust  evil.  There  can  be  no  serions*objection  to  the  compulsory  use  of  the 
Water  Lyner  drill  subject  to  certain  qualifications  in  important  matters 
of  technical  detail.  The  health  of  the  workmen  is  of  vastly  more  im- 
portance than  reckless  mine  exploitation  to  the  point  of  positive  indiffer- 
ence and  apathy  in  matters  of  mine  sanitation.  In  a  large  measure  the 
dust  menace  can  be  controlled  by  a  rational  adaptation  to  underground 
conditions  by  the  use  of  Water  Lyner  drills,  by  better  care  in  the  use  of 
pneumatic  tools,  etc.  How  this  can  be  done  at  minimum  expense  and 
v\ithout  serious  interference  with  productive  processes  has  been  made 
clear  to  us  by  the  impartial  investigations  from  the  employers'  point  of 
view  by  Mr.  Borcherdt,  of  the  Bertha  Mineral  Company,  of  Virginia.  Mr. 
Borcherdt's  observations  on  the  proper  construction  of  respirators  are  of 
special  interest.  It  is  to  be  hoped  that  he  will  continue  his  inquiries,  for 
more  information  is  urgently  required.  It  is  regrettable  that  thus  far  the 
subject  should  not  have  attracted  the  proper  attention  of  the  American 
Museum  of  Safety,  which  has  adequate  facilities  for  the  display  of  the 
most  useful  devices.  It  might  also  be  suggested  that  possibly  the  Bureau 
of  Standards  might  take  up  this  question  and  institute  an  inquiry  to  deter- 
mine the  type  of  respirator  best  adapted  to  the  protection  of  the  em- 
ployees against  different  forms  of  dust.  In  my  own  investigations  I  have 
frequently  met  with  men  who  had  been  using  respirators  in  dusty  stopes 
for  a  number  of  years  and  without  serious  inconvenience.  In  many  cases, 
however,  the  men  naturally  object  to  the  use  of  respirators  of  improper 
construction  and  therefore  inconvenient,  if  not  entirely  unsatisfactory, 
for  practical  ser.f.ce.  Under  certain  conditions  particularly  in  small  and 
narrow  stopes,  the  use  of  respirators  remains  the  only  safeguard  unless 
work  of  this  character  is  to  be  prohibited  by  law.  There  are  natural 
limitations  to  the  use  of  spraying  devices,  or  humidiflcation,  suggestive 
of  further  perfections  in  respirators,  thus  making  them  more  suitable 
for  the  purpose  than  is  generally  the  case  at  the  present  time. 

PROBLEM  OF  FIRST  ECONOMIC  IMPORTANCE 

I  trust  that  I  have  made  myself  clear  as  regards  the  very  practical 
importance  of  dust  elimination  in  underground  mines  as  a  problem  of 
the  first  economic  importance  to  the  mining  industry.  Further  apathy 
and  indifference  are  certain  to  be  followed  by  serious  consequences  to 
those  responsible  for  the  continuance  of  conditions  largely  unnecessary 
m  the  light  of  our  present-day  understanding  of  the  facts  and  the  meth- 
ods by  which  conditions  obviously  detrimental  to  life  and  health  can  be 
brought  more  or  less  effectively  under  control.  It  is  not  a  question  of 
aiming  at  the  ideal,  but  merely  of  a  deliberate  effort  to  bring  about  a 
-ecidedly  more  satisfactory  state  of  affairs  than  exists  at  the  present 

wnr.ivl  I         T  '°  "^^^^        P^'-t'  ^'^^  managers 

w  give  this  problem  more  serious  concern  in  the  future,  and  that  they 
will  take  into  account  the  splendid  work  which  has  been  done  by  the 
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mine  owners  of  South  Africa  in  their  active  cooperation  with  the  Com- 
nuttee  on  Miners'  Phthisis  Prevention,  and  on  the  part  of  the  Transvaal 
Chamber  of  Mmes,  which  includes  in  its  annual  reports  extended  and 
well  considered  observations  on  the  health  conditions  in  mines  the  min- 
er s  phthisis  amendment  act,  the  pay  of  employees  attending  medical 
examinations,  the  work  of  the  prevention  committee,  the  miners'  sana- 
torium, the  silicotic  employment  office,  and  the  silicotic  sanatorium  as 
well  as  the  general  work  of  the  Medical  Bureau.    The  Chamber  has  a 
standing  committee  on  dust  sampling,  which,  for  the  year  1917  reports 
a  steady  reduction  in  the  number  of  cases  of  dry  drilling.    The'  Medical 
Bureau,  for  the  same  year  reported  that  the  periodical  examination  of 
European  miners  had  proceeded  systematically,  and  that  the  mining 
companies  had  agreed  that  the  employee  should  be  paid  for  the  time 
required  on  account  of  the  examinations,  including  the  payment  of  rail- 
way fares.    Of  special  interest  in  this  connection  is  the  statement  in  the 
report  for  1917  as  regards  the  success  "in  the  prevention  of  pneumonia 
following  the  use  of  Dr.  Lister's  anti-pneumonia  vaccine."  It  is  pointed 
out  that  pneumonia  was  the  principal  cause  of  death  among  natives  from 
tropical  sections,  but  chiefly  such  as  had  previously  been  employed  in  the 
mine  at  the  Rand.    The  Medical  Bureau  also  reported  that  it  had  carried 
out  many  experiments  with  devices  for  the  prevention  and  allaying  of 
dust  in  mine  air,  and  that,  "it  also,  at  the  request  of  the  Miners'  Phthisis 
Prevention  Committee,  made  a  large  number  of  tests  with  the  Kotze 
'Konimeter' — an  apparatus  designed  to  collect  on  a  slide  the  dust  parti- 
cles in  a  given  quantity  of  air,  in  such  a  manner  as  to  enable  those  par- 
ticles to  be  counted  under  the  microscope.    In  the  opinion  of  the  Dust 
Sampling  Committee  there  is  indication  that  the  apparatus,  when  further 
developed,  will  provide  a  convenient  method  of  rapidly  determining  the 
approximate  dust  condition  of  the  air  sampled." 

SPLENDID   WORK  ACCOMPUSHED 

It  cannot  be  too  strongly  urged  upon  mine  managers  and  all  others 
concerned  with  the  more  scientific  control  of  health  conditions,  especially 
in  underground  mining,  but  also  the  proper  sanitation  of  mine  villages, 
etc.,  that  they  take  into  consideration  the  splendid  work  in  this  respect 
which  has  been  done  by  the  mine  owners  of  South  Africa,  through  the 
Transvaal  Chamber  of  Mines  and  the  Rhodesia  Chamber  of  Mines,  which, 
in  1917,  issued  its  twenty-third  annual  report,  including  sickness  and 
mortality  returns  of  considerable  value,  and  some  exceedingly  interest- 
ing observations  on  the  prevention  of  pneumonia  among  the  native 
population. 

The  most  important  source  of  information,  however,  is  the  general 
report  of  the  Miners'  Phthisis  Prevention  Committee,  issued  in  1916,  of 
which  it  is  hoped  that  some  time  a  reprint  may  become  available  through 
the  U.  S.  Bureau  of  Mines,  as  unquestionably  one  of  the  most  useful  con- 
tributions to  the  subject.  The  more  technical  aspects  of  the  problem  have 
received  fairly  extended  treatment  in  the  recently  issued  Mining  Engi- 
neers' Handbook,  by  Robert  Peele,  professor  of  mining  engineering  in  the 
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School  of  Mines  of  Columbia  University.  The  section  on  Mine  Air,  Hygi- 
ene, Explosions,  and  Accidents,  is  by  Mr.  George  S.  Rice,  chief  mining 
engineer  of  the  U.  S.  Biu-eau  of  Mines,  who  has  admirably  summarized 
the  more  essential  facts  concerning  the  effects  on  health  of  impurities  and 
conditions  of  mine  air;  the  dangerous  qualities  of  siliceous  'dust,  with 
observations  on  remedies,  etc.,  as  well  as  the  permissible  percentages  of 
impurities,  but  of  only  very  limited  application  to  the  problem  under  con- 
sideration. It  may  properly  be  suggested  that  the  Bureau  of  Mines  should 
concern  itself  more  actively  with  this  important  problem  as  one  of  the 
first  importance  to  all  mine  employes,  mine  managers,  mine  owners,  ami 
the  Government.    I  thank  you. 

DISCUSSION 

Me.  R.  Dawson  Hall:  Fortunately  for  the  coal  industry  the  dust 
the  coal  mines  does  not  appear  to  have  a  very  detrimental  effect,  as  far 
as  tuberculosis  is  concerned.  The  mortality  tables  of  the  United  States 
show  that  the  group  "bankers,  brokers  and  officials  of  companies"  has  the 
lowest  tuberculosis  death  rate.  Then  come  the  "lumbermen  and  rafts- 
men," then  "farmers,  planters  and  farm  laborers,"  then  "miners  and 
quarrymen."  Everyone  is  ready  to  concede  that  the  position  of  the  "min- 
ers and  quarrymen"  near  the  bottom  of  the  list,  with  fifty-three  classi- 
fications above  them,  is  due  rather  to  the  freedom  of  coal  miners  from 
tuberculosis  than  to  any  freedom  from  that  diseases  enjoyed  by  the  metal 
miners  or  quarrymen  who,  many  of  them,  work  in  siliceous  dusts  and  on 
dry  material  (Coal  Age.  Aug.  24,  1912).  For  some  reason,  the  dusts  in 
most  coal  mines  have  been  found  not  to  he  harmful  to  either  horse  or 
man. 

Some  time  ago  one  of  the  big  coal  companies  in  Colorado  endeavored 
to  make  an  investigation  of  this  matter  and  find  out  some  of  the  reasons 
for  it.  The  chemists  of  the  company  inquired  into  the  solubility  of  the 
various  dusts  found  in  a  coal  mine,  to  see  what  proportion  of  those 
dusts  were  solvent.  I  am  sorry  to  say  that  the  liquids  which  they  used 
in  dissolving  those  dusts  were  such  as  are  not  in  general  to  be  found 
in  the  lungs. 

It  seems  to  me  that  if  we  are  going  to  try  an  experiment  on  solubility 
we  should  endeavor  to  dissolve  the  dusts  in  those  particular  fluids  with 
which  they  would  come  in  contact  in  the  lungs,  and  then  possibly  we 
may  be  able  to  find  out  when  and  why  the  disease  they  call  silicosis  is 
likely  to  occur.  Apparently  the  miner  is  more  subject  to  asthma  than 
to  tubercular  affection.  Some  people  have  gone  so  far  as  to  say  that  the 
coal-mine  dust  gives  specific  resistance  to  tuberculosis  and  that  the  air 
of  the  coal  mine  is  free  from  tubercular  germs.  Whether  that  is  true  or 
not,  I  cannot  say.  If  it  is,  then  probably  what  tuberculosis  exists  among 
coal  miners  has  a  domestic  and  not  an  industrial  origin. 

FEW  CASES  OF  HOOK  WORMS  IN  NORTHERN  COAL  MINES 

As  regards  the  hook  worm,  it  is  a  worm  which  only  develops  at  tem- 
peratures which  are  higher  than  those  found  in  most  of  our  coal  mines. 
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INTRODUCTION. 


This  preliminary  report  of  the  Committee  of  the  National  Tuber- 
culosis Association  on  the  Mortality  in  Dusty  Trades  affords  students 
a  rare  opportunity  to  gain  a  real  insight  into  the  methods  of  the 
committee.  It  announces  the  formation  of  a  committee  and  its  pro- 
gram of  investigation  in  a  field  that  has  long  been  recognized  as  of 
primary  importance  in  industrial  hygiene.  The  immediate  investi- 
gations will  deal  with  trades  in  which  inorganic  dusts  have  been  found 
to  be  harmful  to  workers — the  marble  and  granite  industries  and 
work  in  quarries.  From  time  to  time  additional  reports  will  be  pub- 
lished giving  the  progress  of  the  committee's  work.  The  committee 
consists  of  the  following: 

Dr.  Frederick  L.  Hoffman,  chairman,  third  vice  president,  and 
statistician.  Prudential  Insurance  Co.,  Newark,  N.  J. 

Dr.  Edward  R.  Baldwin,  Trudeau  Sanatoriiun,  Saranac  Lake, 
N.  Y. 

Dr.  Alice  Hamilton,  expert.  Bureau  of  Labor  Statistics,  U.  S. 

Department  of  Labor,  Washington,  D.  C. 
Dr.  H.  E.  M.  Landis,  Hemy  Phipps  Institute,  Lombard  and 

Seventh  Streets,  Philadelphia,  Pa. 
Dr.  A.  J.  Lanza,  chief.  Industrial  Hygiene  and  Medicine, 

Working  Conditions  Service,  U.  S.  Department  of  Labor, 

Washington,  D.  C. 
Dr.  O.  W.  McMichael,  Asheville,  N.  C. 

Dr.  AKred  Stengel,  professor  of  medicine,  Medical  School, 
University  of  Pennsylvania,  Philadelphia,  Pa. 

The  report  is  published  by  the  Working  Conditions -Service  as  part 
of  Its  work  of  giving  information  of  scientific  studies  made  to  better 
workmg  conditions.  The  work  of  the  committee  will  be  of  practical 
assistance  to  the  service. 

Grant  Hamilton, 

Director  General. 


SUMMARY  REPORT  OF  THE  COMMITTEE  ON  THE  MORTALITY  FROM 
TUBERCULOSIS  IN  DUSTY  TRADES  OF  THE  NATIONAL  TUBERCULOSIS 
ASSOCIATION. 

SUBMITTED  TO  THE  EXECUTIVE  COMMITTEE,  PITTSBURGH,  DECEMBER  5,  1918. 


The  following  rather  extended  report  has  been  arranged  in  a  sum- 
marized form  as  a  matter  of  convenience,  not  only  for  the  member- 
ship of  the  committee  but  also  for  the  information  of  the  executive 
committee  and  the  board  of  directors.  It  is  a  record  of  the  com- 
mittee's activity  and  the  meetings  held. 

The  Committee  on  Mortality  from  Tubercidosis  in  Dusty  Trades 
was  appointed  by  the  president  of  the  National  Tuberculosis  Asso- 
ciation, in  response  to  a  resolution  which  was  -unanimously  adopted 
by  the  board  of  directors.  Under  date  of  December  21,  1917,  the 
following  letter  was  addressed  by  the  chairman  to  the  members  of 
the  committee,  outlining  briefly  the  proposed  plan  and  scope  of 
the  contemplated  investigation,  although  necessarily  in  a  rather 
tentative  form: 

It  affords  me  much  pleasure  to  acknowledge  your  acceptance  of  membersliip  on 
the  Committee  on  Tuberculosis  in  Dusty  Trades.  It  requires  no  argument  of  mine 
to  emphasize  to  you  the  practical  and  far-reaching  importance  of  more  qualified 
technical  consideration  of  this  heretofore  neglected  aspect  of  the  tuberculosis  problem 
in  this  country.  Your  cooperation  can  be  made  of  real  value  to  the  association  which 
has  extended  to  us  this  opportunity  to  give  the  matter  official  consideration.  I 
would  therefore  welcome  an  early  intimation  of  your  viewpoint  regarding  the  trades 
or  occupations  which  in  your  opinion  should  receive  prior  consideration.  It  has  been 
suggested  that  we  might  take  up  at  the  outset  the  question  of  tuberculosis  frequency 
in  the  stone  industry,  selecting  two  or  three  recognized  centers  of  its  most  important 
branches,  such  as  granite  cutting,  marble  cutting,  and  sandstone  cutting.  The  slate 
industry  in  eastern  Pennsylvania  would  seem  to  offer  a  very  promising  field.  From 
another  point  of  view  it  might  be  of  real  value  to  examine  into  the  facts  of  actual 
tuberculosis  frequency  in  the  cement  industry,  which  is  comparatively  free  from  the 
disease  if  the  available  statistical  data  and  the  special  research  work  of  Dr.  Tucker 
can  be  relied  upon.  From  much  the  same  point  of  view  a  tentative  inquiry  might 
be  made  into  the  occurrence  of  tuberculosis  among  coal  miners,  say  in  the  Scranton 
district,  of  which  original  investigations  were  undertaken  by  Wainwright  and  Nichols 
some  years  ago.  Possibly  after  Dr.  White's  return  from  France  he  might  help  us 
with  laboratory  research  in  Pittsburgh,  with  special  reference  to  the  soft-coal  mines  of 
western  Pennsylvama.  The  investigations  which  have  been  made  by  the  Bureau  of 
Mines  and  the  United  States  Public  Health  Service  in  the  zinc  and  lead  mining 
distncts  of  southwestern  Missouri  are  suggestive  of  further  study  and  analysis  of 
mortality  statistics  and  possibly  the  collective  records  of  practicing  physicians, 
hospitals,  etc.  ^  r  j  , 
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at  the  outset  to  take  up  at  least  one  occupation  or  industry  with  exposure  to  organic 
dust.  Perhaps  the  moat  important  of  these  is  the  cotton  industry,  and  a  comparftive 
study  might  be  made  of  the  mortality  of  a  representative  mill  town  in  New  England 
and  the  South.  The  mortality  analysis  should  be  amplified  by  dust  sampling 
observations  on  temperature  and  humidity,  and  an  individual  as  well  as  collective 
expression  of  qualified  local  medical  opinion.  The  information  which  lias  become 
available  with  reference  to  the  occurrence  of  tuberculosis  in  cotton  spinning  and 
weaving  in  this  country  as  well  as  abroad  suggests  a  much  more  thorough  and 
impartial  scientific  study  of  the  facts  than  has  been  made  thus  far. 

The  foregoing  observations  are  merely  tentative  and  an  indication  of  the  lines  of 
research  that  suggest  themselves  to  the  undersigned  as  practical  and  promising  of 
early  results.  It  may  be  interesting  in  this  connection  that  the  United  States  Bureau 
of  Labor  Statistics  expects  to  issue  during  the  early  part  of  1918  an  extensive  bulletin 
by  the  undersigned  on  the  mortality  from  respiratory  diseases  in  trades  with  exposure 
to  inorganic  dust,'  which  it  is  hoped  will  prove  of  substantial  value  in  the  further- 
ance of  the  research  herein  indicated  and  officially  approved  by  the  national  asso- 
ciation m  the  appointment  of  our  committee.  There  is  a  possibility  that  we  can 
interest  the  Census  Office  in  our  work  and  secure  much  valuable  teclmical  aid  and 
assistance  may  also  be  forthcoming  from  the  United  States  Public  Health  Service 
and  from  the  State  boards  of  health,  at  least  from  Pennsylvania  and  Massachusetts, 
and  possibly  the  Industrial  Commission  of  Oliio.  To  the  extent  that  such  cooperation 
is  secured  our  own  work  will,  of  course,  be  materially  reduced  in  important  matters 
of  detail. 

Preliminary  to  the  sending  out  of  this  letter  there  had  been  a 
fairly  extended  correspondence  with  Dr.  E.  K.  Baldwin,  of  the 
Edward  L.  Trudeau  Foundation,  with  particular  reference  to  a 
proposed  investigation  in  the  State  of  Vermont,  and  under  date  of 
November  7,  1917,  Dr.  Baldwin  wrote  to  Dr.  Hoffman  as  follows: 

In  view  of  the  favorable  attitude  of  the  Vermont  Marble  Co.'s  representative,  Mr. 
Frank  C.  Partridge,  and  Dr.  Caverly,  of  the  State  Board  of  Health,  the  investigation 
which  I  proposed  to  them  would  seem  to  be  quite  well  received.  I  therefore  am 
inclosing  a  preliminary  outline  of  the  kind  of  study  that  seems  to  me  worth  while 
for  your  criticism  and  suggestions.  I  hesitate  to  trespass  upon  yom*  time  for  this, 
but  knowing  your  interest  and  the  number  of  things  that  from  your  standpoint 
you  would  like  to  see  covered,  I  am  sure  you  can  be  of  great  assistance  in  sug- 
gesting further  inquiries  or  the  elimination  of  those  that  seem  hardly  worth  while. 
The  work  might  be  done  largely  at  the  Vermont  Sanatorium  at  Pittsford,  where 
Dr.  E.  J.  Rogers  is  resident  physician.  In  conversation  with  one  of  the  trustees 
(Dr.  James)  I  find  him  quite  favorable  toward  a  grant  from  the  Trudeau  Foimda- 
tion  for  this  purpose,  and  we  could  probably  furnish  an  assistant  under  the  fellow- 
ship plan  for  the  carrying  on  of  the  work  at  the  sanatorium  as  a  center.  The 
permission  of  the  granite  industry  would  have  to  be  obtained,  although  I  think  it 
could  be  secured  without  great  difficulty.  I  would  welcome  any  criticism  or  sugges- 
tion you  might  make  before  making  the  final  plan  for  this  work. 


iHo£fman,  Frederick  L.:  Mortality  from  respiratory  diseases  in  dusty  trades  (organic  dusts).  Bull. 
331,  Bureau  of  Labor  Statistics,  U.  8.  Department  of  Labor.  Washington,  1918. 
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This  letter  made  it  clear  that  Dr.  Baldwin  had  anticipated  the 
work  of  the  committee  by  taking  the  initial  steps  of  an  original 
investigation  which  had,  in  fact,  been  quite  fully  discussed  at  the 
meeting  of  the  board  of  directors  of  the  association  when  the  reso- 
lution for  the  appointment  of  the  committee  was  adopted.  The  plan 
proposed  by  Dr.  Baldwin  is  restated  in  its  entirety  below: 

Investigation  of  the  Effect  of  the  Marble  and  Granite  Industries  on 

Tuberculosis. 

history  and  statistical  inquiry  from  the  VERMONT  BOARD  OF  HEALTH  AND  THE 
UNITED   STATES   MORTALITY  TABLES. 

1.  Incidence  and  mortality  from  tuberculosis  among  workers: 

(a)  Dry  cutting. 

(b)  Moist  cutting. 

2.  Personal  inquiry  from  employees  in  industries,  with  family  histories: 

(a)  Dry  cutters. 
(6)  Wet  cutters. 

3.  House  to  house  census  by  medical  inspectors  of  present  and  past  illnesses  among 
families  of  cutters: 

(a)  Age. 
(6)  Race. 

(c)  Residences. 

(d)  Various  employments,  past  and  present,  of  tuberculous. 

(e)  Various  employments,  past  and  present,  of  nontuberculous,  especially  other 

chest  diseases. 
(J)  Duration  of  employment. 
{g)  Present  condition  of  employees: 

(1)  Apparently  well. 

(2)  Those  suffering  from  ailments,  especially  chest  or  throat  affections. 

MEDICAL  EXAMINATIONS. 

1.  All  who  show  symptoms  or  a  history  of  chest  disease: 

(a)  Chest  examination. 

(6)  Sputum  examination  (if  present). 

(c)  Families  of  those  who  have  tuberculosis. 

2.  Rontgenograms  of  all  who  have  chest  affections: 

(a)  Rontgenograms  of  25  dry  cutters  who  are  app'arently  well. 
(6)  Rontgenograms  of  25  wet  cutters  who  are  apparently  well. 

3.  Calcium  determinations  in  urine  of  10  healthy  dry  cutters  in  marble  industry. 

(a)  Calcium  determinations  in  urine  of  10  healthy  wet  cutters  or  any  other 

nondusty  employment. 

(b)  Calcium  determinations  in  sputum  of  5  dry  cutters  who  have  bronchitis. 
Inspection  and  description  of  working  conditions. 

Determination  of  amount  (weight  and  bulk)  of  dust  in  terms  of  cubic  feet  of  air  in  dry 
cutting  rooms  in —  ^ 

(a)  Winter. 

(b)  Summer. 
Methods  of  ventilation. 
Respirator  devices  described. 
Habits  of  workers. 

Use  of  exhaust  devices. 
110459—19  2 
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Under  date  of  December  26,  1917,  Dr.  E.  R.  Baldwin  amplified 
his  previous  communication  in  part  as  follows: 

Your  suggestions  about  the  scope  of  the  investigation  are  certainly  very  interestin^r 
and  valuable    The  bearing  of  this  problem  upon  organic  dust  is  of  course  so  ^^d^^^ 
pread  and  I  have  so  little  knowledge  on  it,  that  I  think  I  could  be  of  ve"y  U  tlTl" 
m  that  partoUar  m  my  situation.    There  is  one  point  that  occurred  to  me  n  con! 

Srprblic  He^'rr' °'  '"?rf  ^^^^'^^^^y  ^^^^  united 

Mates  Public  Health  Service  would  be  engaged  in  the  same  thing  and  possibly  at 

the  same  time,  or  if  not,  would  have  plans  for  this  work  "  ^ 

I  have  no  doubt  that  your  forthcoming  statistical  study  would  be  the  best  starting 
point  of  any  investigation,  and  until  this  is  available  I  presume  there  will  be  little 

tZr^  n   r  u?'"i  ^^^''^^  °^        cboperation  of  the  State 

board  of  health,  including  some  clerical  aid.  Dr.  Rogers,  superintendent  of  the 
sanatorium  m  Pittsford,  was  the  man  I  had  in  mind  to  take  charge  of  the  medical  and 
A-ray  work.  He  is  a  good  diagnostician,  but  would  need  assistance  and  guidance 
m  planning  out  a  survey.  The  Vermont  Marble  Co.  has  indicated  its  willingness 
to  give  us  every  facility,  but  the  granite  industry  is  less  easy  to  deal  with,  from  what 
I  have  heard. 

In  his  reply  to  this  letter,  under  date  of  Januarys,  1918,  Dr.  Hoff- 
man enlarged  upon  certain  practical  aspects  of  the  proposed  investi- 
gation, in  part,  as  follows : 

I  am  obliged  to  you  for  your  favor  of  December  26  and  the  fairly  extended  expression 
of  your  views  regarding  the  plan  of  procedure  on  the  part  of  the  committee  on  dusty 
trades  most  likely  to  prove  productive  of  practical  and  early  results.  It  seems  to  me 
that  the  work  that  you  have  in  mind  is  most  protaising  and  in  accordance  with  my 
own  ideas  regarding  the  prior  importance  which  should  be  given  to  the  stone  industry. 
I  feel  with  you  that  a  limited  but  thorough  investigation  of  a  few  typical  dusty  trades 
would  be  more  acceptable  to  the  association  than  a  rather  superficial  study  of  a  larger 
number  of  trades  and  occupations,  however  attractive  the  latter  might  be  from  other 
points  of  view.  A  considerable  amount  of  new  material  will  be  forthcoming  as  soon 
as  my  bulletin  on  The  Mortality  from  Respiratory  Diseases  in  Dusty  Trades  with 
Exposure  to  Inorganic  Dusts  is  published. 

In  your  letter  of  November  7  you  referred  to  the  favorable  attitude  of  the  Vermont 
Marble  Co.  and  the  anticipated  active  cooperation  of  the  Vermont  State  Board  of 
Health.  This  seems  to  me  a  most  auspicious  indication  of  the  assistance  which  will 
be  forthcoming  in  the  furtherance  of  our  plans  when  presented  in  the  proper  way  to 
those  directly  concerned.  It  has  always  been  my  own  method  to  utilize  such  agencies 
as  could  be  made  use  of  to  secure  the  information  desired  and  to  give  full  credit  for 
such  cooperation  in  the  conclusions  arrived  at.  In  Vermont  we  would  have  both 
the  marble  and  the  granite  industries,  and  possibly  some  attention  could  be  given  to 
slate  quarrying,  cutting,  etc.,  which  is  of  some  importance  in  that  State.  Of  the  slate 
sold  in  the  United  States  during  1915,  out  of  a  total  value  of  about  $5,000,000, 
$1,250,000  was  derived  from  Vermont.  The  production,  however,  has  been  declining 
in  that  State  during  recent  years.  Vermont  in  1915  was  the  fourth  most  important 
stone  producing  State,  being  slightly  exceeded  by  New  York  and  Ohio  but  con- 
siderably by  the  State  of  Pennsylvania.  There  were  49  active  plants  in  operation, 
indicating  that  the  number  employed  to  a  given  quarry,  mill,  etc.,  was  larger  than 
in  most  of  the  other  States.  In  granite  production,  however,  Vermont  was  the  leading 
State  ia  1915;  in  marble  it  was  also  the  leading  State,  in  fact,  far  exceeding  in  the 
value  of  the  product  any  other  State.  It  would  therefore  seem  entirely  safe  to  assume 
that  conclusions  based  upon  an  investigation  in  Vermont  with  reference  to  the  granite 
and  marble  industries  and  possibly  with  reference  to  the  slate  industry  should  be 
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sufficiently  representative  for  the  country  at  large,  and  I  would  be  pleased  to  join 
with  you  in  an  active  effort  to  subject  the  local  conditions  to  a  thorough  investigation, 
in  so  far  as  our  own  office  can  be  of  assistance  to  you.  In  other  words,  I  would  be 
inclined  to  agree  that  at  the  outset  at  least,  or  say  for  the  present  year,  most  of  the 
work  of  the  committee  should  be  limited  to  the  State  of  Vermont,  more  or  less  in 
conformity  to  the  admirable  outline  attached  to  your  letter  of  November  7,  and  which 
bears  the  title  "Investigation  of  the  effect  of  the  marble  and  granite  industries  in 
tuberculosis." 

Fii-st  in  the  order  of  logical  procedure,  it  would  seem  to  me,  a  thorough  study  should 
be  made  of  working  methods  or  processes  and  labor  conditions.  How  far  present 
methods  have  been  made  a  matter  of  descriptive  accounts  in  trade  journals,  etc., 
I  am  not  aware,  but  I  feel  reasonably  sure  that  there  would  be  no  serious  difficulties 
in  obtaining  at  least  at  the  outset  a  fairly  comprehensive  account,  amplified  by  the 
required  illustrations  of  the  principal  machines  used  in  dry  cutting,  moist  cutting, 
etc.  In  this  connection  we  have  avadable  the  results  of  a  personal  investigation 
made  by  myself  some  years  ago  into  the  conditions  in  Vermont  and  of  which  we  will 
make  an  effort  to  secure  a  duplicate  copy  for  your  information.  As  regards  personal 
inquiry  among  employees  in  the  industries  refeiTed  to  and  with  special  reference  to 
family  histories,  it  would  be  advisable  to  proceed  with  extreme  caution,  upon  the 
basis  of  an  exceptionally  carefully  considered  blank.  Many  such  investigations  have 
failed  in  the  past  in  that  either  the  blanks  themselves  were  improperly  worked  out 
or  that  the  inquiry  was  not  made  with  the  required  persistency.  We  had  some  ex- 
perience in  this  connection  with  an  investigation  made  by  Miss  Janice  Reed  in 
behalf  of  the  Phipps  Institute  in  the  clothing  industries  in  Philadelphia.  The  blanks 
and  forms  used  by  her  at  the  time  should  prove  useful  in  connection  with  the  Vermont 
investigation,  and  copies  thereof  will  be  obtained  and  forwarded  later  on,  together 
with  a  copy  of  the  report  itself,  with  reference  to  which  I  may  explain  that  the 
analysis  was  made  in  my  office  and  that  the  blanks  were  printed  at  our  expense  and 
the  work  itself  in  a  general  way  was  done  under  my  direction. 

The  same  observations  apply  to  house-to-house  censuses  by  medical  inspectors  with 
reference  to  the  present  and  past  illnesses  among  the  families  of  cutters.  I,  however, 
feel  that  the  entire  industry  should  be  included  in  this  investigation,  for  as  possibly 
to  be  emphasized  later,  occupational  changes  make  it  exceedingly  desirable  to  include 
those  who  are  now  perhaps  following  harmless  pursuits,  but  who  formeriy  followed 
occupations  of  a  harmful  nature.  Collis,  in  the  Milroy  lectures  on  dust  phthisis, 
gives  as  an  illustration  the  case  of  a  lung  of  an  insurance  agent  who  for  eight  years 
before,  however,  had  been  a  miner  in  the  Transvaal,  etc.  If  the  autopsy  had  not 
been  made,  or  if  the  previous  occupation  had  not  been  ascertained,  the  conclusions 
m  either  event,  or  both,  would  have  been  misleading. 

I  construe  the  term  "race"  (under  letter  "&")  to  mean  racial  origin,  or,  rather 
parent  nativity.    The  blank  should  show  the  birthplace  of  the  father  and  the  mother 
as  well  as  the  birthplace  of  the  person  questioned.    This  section  should  be  revised 
and  If  possible  made  more  specific,  so  as  to  admit  of  categorical  answers  more  suitable 
for  statistical  analysis. 

As  regards  the  medical  examination,  I  am  emphatically  of  the  opinion  that  if  any 
way  possible  all  employees  should  be  examined,  whether  they  show  symptoms  of 
past  history  of  chest  diseases  or  not.  The  method  pursued  by  the  miners'  phthisis 
commission  of  South  Africa  should,  if  possible,  be  followed  in  matters  of  detail,  so 
that  If  practicable  the  results  may  be  comparable.   A  copy  of  the  report  of  the 

states  Commissioner  of  Labor  Statistics.  .r  iteu 

The  same  observation  applies  to  the  determination  of  the  amount  (weight  and 
bulk  of  the  dust  in  terms  of  cubic  feet  of  air  in  dry  cutting  rooms  bTl  wouM 
broaden  this  to  include  all  cutting  rooms,  and,  furtheLore,  that  Te  det"rmin"t^n 
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be  in  conformity  to  the  more  or  less  standardized  metliod  of  the  South  African  inves 
ligation  or  the  Australian  investigation,  or  those  made  in  England  in  behalf  7Z 
Royal  Commission  on  Metalliferous  Mines 

The  methods  of  ventilation,  dust-exhaust  devices,  respirators,  of  different  twes 
habits  of  the  workers,  with  special  reference  to  dust  removal,  cleanliness  of  the  plant' 
sweeping,  etc.,  would  indicate  highly  differentiated  lines  of  inquiry,  which  it  would 
be  best  to  develop  with  increasing  experience  in  the  gathering  of  this  land  of  infor- 
mation. It  18  possible  that  the  American  Museum  of  Safety  could  be  utilized  with 
reference  to  securing  a  complete  list  of  respirators,  of  which,  unfortunately,  a  large 
number  have  been  found  impracticable  in  actual  use  or  otherwise  objectionable  on 
the  part  of  the  workmen. 

A  collateral  study  should  be  pneumatic  tool  processes,  which,  of  course,  as  you 
know,  have  been  even  more  extensively  developed  in  connection  with  underground 
raining  than  with  cutting  and  polishing  in  the  stone  industries.  The  cooperation  of 
manufacturers  could,  no  doubt,  be  secured  later  on,  as  the  facts  would  develop  for 
of  course  we  must  keep  in  mind  throughout  the  importance  of  practical  results.'  It 
would  be  of  small  use  to  emphasize  an  evil  or  condemn  existing  processes  or  practices 
unless  an  alternative  could  be  suggested,  but  if  possible  one  acceptable  to  the  theo- 
retical as  well  as  eminently  practical  point  of  view. 

On  the  basis  of  the  foregoing,  I  shall  proceed  with  our  own  preliminary  office  inves- 
tigation. All  that  we  have  on  the  subject  of  the  granite  and  marble  industries  will  be 
brought  together  and  subjected  to  critical  consideration.  When  available  a  prelimi- 
nary report  will  be  sent  to  each  member  of  the  committee. 

Referring  now  to  yoiu-  letter  of  December  26,  it  seems  to  me  that  the  strictly  tech- 
nical work  should  be  entirely  under  your  personal  direction,  and  subsequently  we 
might  so  organize  our  committee  as  to  make  you  the  chairman  of  a  subcommittee  of 
one  on  medical  examinations  and  laboratory  analysis.  I  would  personally  be  willing 
to  take  charge  of  the  general  industrial  conditions,  working  processes,  and  sickness  and 
mortality  statistics.  After  you  have  worked  out  yoiu-  own  plans  somewhat  further 
and  mine  has  been  developed  a  meeting  could  be  arranged  for  either  at  Saranac  or 
perhaps  at  Burlington,  at  the  office  of  the  State  Board  of  Health,  to  be  followed  by  a 
joint  interview  with  the  managers  of  the  industries  whose  cooperation  has  been  prom- 
ised. I  should  judge  that  during  March  or  April  such  a  conference  could  be  arranged 
for  in  Vermont,  to  be  followed  later  by  others  as  occasion  may  require. 

In  the  meantime  the  fact  had  developed  that  an  exceptionally- 
thorough  investigation  was  being  made  in  the  State  of  Indiana, 
jointly,  by  State  and  Federal  health  authorities,  etc.,  in  cooperation 
with  employers  of  labor  in  the  limestone  industry  of  southern  Indi- 
ana, Under  date  of  January  8,  1918,  the  following  letter  had  been 
received  by  the  chairman  from  Mr.  R.  M.  Riohter,  the  secretary  of 
the  Bedford  Stone  Club  Auxihary: 

Please  ad^^se  us  whether  the  rate  you  make  stonecutters  differs  substantially  from 
rates  in  other  vocations.  If  there  is  a  difference,  we  would  be  glad  to  have  you  say, 
if  consistent,  why.  Are  there  any  reasons  other  than  the  prevalence  of  dust  in  some 
etone-working  establishments  which  perhaps  cause  you  to  discriminate  in  rates  or 
otherwise  against  this  class  of  labor?   A  prompt  reply  will  be  very  much  appreciated. 

To  this  letter,  under  date  of  January  15,  1918,  the  followmg  reply 
had  been  made,  though  Limited,  of  course,  to  the  injurious  conse- 
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quences  of  dust  inhalation,  which  in  the  uivestigation  under  way 
was  a  matter  of  minor  consideration: ' 

TMa  occupation  has  been  investigated  by  us  from  time  to  time  with  reasonable 
thoroughness,  but  not  sufficiently  so  to  justify  final  scientific  conclusions.  The  wi-iter 
is  chairman  of  the  committee  on  the  Scientific  Investigation  of  the  Mortality  from  Res- 
piratory Diseases  in  Dusty  Trades  appointed  by  the  president  of  the  National  Tubercu- 
losis Association,  which  has  in  contemplation  an  original  investigation  along  strictly 
scientific  lines,  and  as  far  as  practicable  in  conformity  to  the  method  of  procedure  fol- 
lowed by  the  Phthisis  Commission  of  South  Africa.  The  writer's  earlier  observations 
and  statistical  data  are  contained  in  Bulletin  No.  79  of  the  United  States  Bureau  of 
Labor,  of  which  a  copy  may  possibly  be  obtained  thi-ough  the  Superintendent  of  Public 
Documents,  since  the  general  issue  has  long  been  exhausted.  A  revised  issue  is  now 
in  course  of  preparation  and  will  be  available  in  perhaps  six  months  in  proof  form 
through  the  courtesy  of  the  Commissioner  of  Labor  Statistics.  This  volume  is  exclu- 
sively devoted  to  mineral  dust.  The  data  and  observations,  however,  are  rather 
general,  since  an  opportunity  did  not  present  itself  to  go  into  the  details  by  means  of 
field  investigations,  which  would  have  required  visits  to  the  principal  centers  of  the 
stone  industry  and  a  reexamination  of  death  certificates  with  practicing  physicians- 
familiar  with  the  facts  of  local  disease  incidence  and  its  relation  to  highly  specialized 
industrial  processes.  For  your  information  we  give  below  our  rating  practice  with 
regard  to  stone  and  marble  workeiB,  as  published  in  om-  latest  rate  book  (August,  1917) : 

Paving-stone  cutters  Endowment  plans,  medium. 

Quarrymen,  open  or  siuface  work  Medium. 

Quarrymen  working  underground  Endowment  plans,  medium. 

Stonecutters  not  using  pneumatic  tools  Endowment  plans,  medium. 

Stonecutters  using  pneumatic  tools  Endowment  plans,  hazardous. 

Stone  sawyers,  and  lathe  workers,  polishers,  and  finishers. Endowment  plans,  medium 

Tool  sharpeners  '.Medium. 

These  ratings,  however,  are  not  conclusive  concerning  the  point  of  Adew  in  which  you 
are  likely  to  be  most  interested,  in  that  for  practical  reasons  we  can  not  differentiate 
the  minor  employments  which  would  be  most  exposed  from  the  major  branches  of 
the  industry  with  a  relatively  small  degi-ee  of  dust  exposure.  We  give  below  the 
premium  charge  at  age  30  for  the  different  classes  as  well  as  the  normal  char-e  in 
occupations  without  exceptional  hazards: 

Annual  premium,  $1,000  insurance;  age  30:  twenty-year  endoivment.  ' 

Regular  rate  

Pawng-stone  cutters  

Quarrymen,  working  underground  

Stonecutters,  not  using  pneumatic  tools  

Stone  sawyers,  lathe  workers,  polishers,  finishers,' and  tool  sharpeners 
Stone  cutters,  using  pneumatic  tools  


$42.  35 


44.  75 
47. 16 


From  a  letter  received  from  Mr.  Richter  under  date  of  January  19 
1918,  m  reply  to  Dr.  Hoflman's  letter  of  January  15,  the  foUoW 
extract^uoted^asann^^       views  prevailing  at  the  present 
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time  concerning  the  apparent  harmlessness  of  dust  inhalation  in 
consequence  of  the  use  of  pneumatic  tools  in  the  limestone  industry 
of  southern  Indiana:  ^ 

.^^Zf^^'^'X'  rl^^'""       imanimous  in  their  finding  that  the  prevalence 

of  dust  in  the  mills  of  the  Indiana  limestone  district  k  a  negligible  factor  S 
because  the  stone  as  worked  here  is  drenched  with  water  at  various  stages  of  fabrication 
which  water  is  not  evaporated  to  any  extent  until  the  stone  is  practically  ready  lor 
loading.  These  doctors  are  further  agi-eed  that  the  general  health  of  all  the  stone- 
cutters examined  and  interviewed  here  is  exceptionally  good  and  that  vvithout  question 
or  doubt  they  rate  much  higher  in  that  regard  than  stonecutters  generally 

It  seems  to  us,  therefore,  that  the  matter  to  which  we  refer  hereinbefore  must  be  of 
vital  interest  to  you.  Our  interest  in  it  is  twofold.  Wewantto  show  in  all  fairness  that 
the  effects  ot  the  pneumatic  tool  are  not  such  as  to  wan-ant  discrimination  We  want 
further  to  create  for  our  workmen  a  condition  which  will  give  them  every  benefit  so  far 
as  insurance,  among  other  things,  is  concerned,  which  may  rightly  accrue  from  the 
fact,  first,  that  the  pneumatic  tool  does  not  imply  hazard  and,  second,  that  in  oiu- 
operations  in  Indiana  tuberculosis  owing  to  dust  is  practically,  if  not  entirely  an 
unknown  experience.  "  ' 

With  further  reference  to  this  exceptionally  favorable  view  regard- 
ing the  local  situation,  the  foUowmg  extract  from  a  letter  of  Mr. 
Richter's  dated  January  25,  1918,  is  also  included: 

When  you  come  to  Bedford,  you  will  find  the  mills  are  almost  altogether  of  a  strictly 
up-to-date  character,  so  far  as  equipment  in  general  and  working  conditions  are  con- 
cerned. As  a  matter  of  fact,  we  believe  we  can  show  with  some  force  that  in  the 
absence  of  a  personal  examination  of  the  facilities  here  no  true  conclusion  can  be 
reached  regarding  our  particular  situation.  In  passing,  we  want  to  refer  to  the  fact 
that  tuberculosis  unquestionably  is  far  more  prevalent  in  the  granite  and  sandstone 
industries  than  in  the  Indiana  limestone  industry.  Not  only  are  our  accommodations 
more  modern  than  generally  found  elsewhere,  but  the  nature  of  the  stone  itself  is  such 
as  to  preclude  most  of  the  detrimental  elements  which  are  a  source  of  ol:)jection  in  other 
sections  of  the  business.  Indiana  limestone,  as  commonly  worked,  is  moist,  in  fact, 
one  may  say,  wet.  Furthermore,  its  physical  make-tip  is  such  as  to  cause  an  almost 
total  absence  of  sharp,  gritty  particles  which,  according  to  my  understanding,  are  the 
chief  objection  in  granite  and  sandstone.  I  have  in  mind,  upon  the  occasion  of  your 
visit  here,  whenever  it  is,  to  call  a  meeting  of  all  the  cut-stone  firms,  so  that  if  you  care 
to  you  can  give  them  a  talk  on  the  whole  pi'oposition,  or  at  least  as  far  as  you  may  wish 
to  go  into  it. 

In  the  meantime  correspondence  had  been  had  with  the  general 
secretary  and  treasurer  of  the  Journeymen  Stonecutters'  Association 
of  North  America,  Mr.  Walter  W.  Drayer,  of  IndianapoUs,  under 
date  of  February  2,  1918,  reading  as  follows: 

Replying  to  your  favor  of  the  29th  ultimo,  ^viIl  say  that  I  have  ho  special  reports  as 
to  the  health  and  to  the  injuries  suffered  by  our  members  from  the  use  of  the  pneumatic 
hammer.  It  is  true  that  our  members  do  suffer  a  partial  paralysis  ot  the  hands  in  the 
use  of  the  pneumatic  hammer,  and  this  condition  has  brought  forth  a  determined 
complaint  by  our  membership.  However,  we  have  no  data  to  submit  at  this  time,  but 
within  the  course  of  the  next  few  weeks  the  Department  of  Tjabor  will  issue  a  special 
bulletin  upon  the  subject,  the  de])artment  at  this  time  being  engaged  in  conducting  a 
rigid  examination  to  determine  just  the  effect  of  the  use  of  this  tool  upon  the  man 
who  uses  it. 


MORTALITY  FEOM  TUBERCULOSIS  IN  DUSTY  TRADES. 


13 


To  the  foregoing  letter  the  following  reply  was  made  under  date  of 

February  6,  1918: 

We  are  obliged  to  you  for  your  favor  of  February  2,  and  the  information  contained 
therein  regarding  the  forthcoming  report  of  the  Bureau  of  Labor  Statistics  on  the  effects 
of  the  use  of  the  pneumatic  hammer  on  certain  bodily  functions,  especially  the  use  of 
the  hands  and  the  arms.  We  hope  to  have  an  opportunity  to  examine  this  report  in  the 
near  futme  at  Dr.  Meeker's  office  in  Washington.  I  have  arranged  for  an  interview 
with  Dr.  Hamilton,  with  whose  work  we  are  thoroughly  familiar. 

It  has  occurred  to  the  writer  that  perhaps  you  would  be  willing  to  discuss  this 
matter  with  the  undersigned,  not  only  as  regards  the  rather  limited  aspects  of  the 
particular  question  just  referred  to,  but  as  to  the  broader  questions  involved,  such  as 
the  general  mortality  of  stonecutters  in  Indiana,  the  apparent  excess  from 
pulmonary  tuberculosis  and  other  respkatory  diseases,  etc.  The  general  subject  of 
stoneworkers'  mortality  will  be  discussed  in  a  forthcoming  bulletin  of  mine  on  The 
Mortality  from  Respiratory  Diseases  in  Dusty  Trades,  limited  for  the  present  to  dust 
of  mineral  origin. 

Does  your  association  transact  life  insurance  or  does  it  grant  sick  benefits,  and,  it 
so,  are  the  mortality  or  morbidity  data  available  in  a  form  for  statistical  analysis? 
If  your  association  should  have  a  considerable  amount  of  information  on  the  subject 
it  might  be  feasible  for  the  committee  and  our  company  to  cooperate  so  as  to  bring  to 
light  much  useful  information  on  the  health  of  the  men  in  this  industry  or  rather  the 
possible  health-injurious  aspects  of  the  work  in  which  they  are  engaged.  The  com- 
mittee on  the  scientific  study  of  the  dusty  trades  with  special  reference  to  tuberculosis 
recently  appointed  by  the  National  Association  for  the  Study  and  Prevention  of 
Tuberculosis,  and  of  which  I  have  the  honor  to  be  the  chairman,  is  most  anxious  to 
secure  the  cooperation  of  yom-  association,  aside  from  the  cooperation  which  is  likely 
to  be  extended  to  us  by  the  State  board  of  health  and  the  leading  stone  producing 
industries. 

In  connection  with  o\u  investigation  I  expect  to  visit  Indiana  and  I  could,  of 
course,  easily  arrange  to  see  you  and  discuss  this  matter  in  more  detail.  I  rather 
regret  to  learn  that  you  have  as  yet  made  no  special  investigation  on  your  own  part 
as  to  the  health  and  the  injmies  suffered  by  your  own  employees  from  the  use  of 
pneumatic  tools,  but  possibly  this  reference  does  not  cover  the  broader  question  of 
health-injurious  conditions  in  the  stone  industry  of  Indiana  in  general. 

To  this  letter  Mr.  Drayer,  February  9,  1918,  replied  at  consider- 
able length.  His  letter  is  a  notable  contribution  to  the  scientific 
study  of  industrial  diseases  from  the  labor  point  of  view,  and  the 
letter  is  given  in  its  entirety,  even  though  some  of  the  observations 
relate  to  the  physical  effects  of  the  use  of  the  pneumatic  hammer  on 
the  health  of  the  workers  in  Indiana  limestone  as  a  problem  sepa- 
rate and  distinct  from  the  broader  questions  involved  in  the  present 
discussion : 

Your  valued  favor  of  the  6th  instant  at  hand  this  morning  and  contents  very  care- 
fully noted.  In  reply  mil  say  that  I  wUl  cheerfully  favor  you  with  any  information 
we  have  relative  to  the  use  of  the  air  or  pneumatic  hammer  and  the  physical  injuries 
suffered  by  our  members  who  use  it,  also  any  data  you  may  desire  as  to  the  mortality 
of  our  membership. 

With  reference  to  the  air  hammer,  it  has  been  a  momentous  question  with  our 
membership  for  the  past  five  years,  owing  to  its  almost  universal  installation  in  many 
locahties  throughout  the  country.  We  have  not  conducted  any  specific  investigations 
in  regard  to  this  tool  for  several  reasons,  namely,  that  the  employers  maintain  that 
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oiir  opposition  to  the  tool  is  solely  because  it  has  proved  efficient  and  that  we  are 

an  xnvestigation  we  might  conduct,  the  employers  would  go  to  extremes  to  discJeditl 
that  the  subject  to  us  is  one  that  needs  no  specific  investigation,  inasmuch  as  fully' 
90  per  cent  of  our  members  who  have  been  using  this  tool  for  a  year  or  more  show  the 
visible  effects  which  can  not  be  denied,  inasmuch  as  the  circulation  in  their  hands 
and  arms  becomes  stagnant  and  as  a  result  on  a  cold  and  damp  morning  their  hands 
and  fingers  seem  absolutely  lifeless,  turning  a  pale  white  color,  best  illustrated  by 
comparing  it  to  the  hands  of  a  corpse.  We  have  therefore  prevailed  upon  the  United 
btates  Government  to  make  an  investigation  of  this  general  complaint  knowing  that 
,  such  report  could  not  be  discredited  by  the  employers,  which  would  be  the  case 
should  we  conduct  an  investigation.  I  am  by  this  mail  forwarding  you  copies  of 
our  1917  Journals  m  wMch  I  have  marked  several  articles  bearing  upon  our  observa- 
tion of  the  use  of  this  tool,  also  containing  general  summary  of  Dr.  Charles  Cottingham, 
of  this  city,  whom  we  employed  to  make  an  examination  of  some  seven  or  eight  of  our 
members.  In  these  Journals  you  will  also  find  extracts  of  items  appearing  in  the 
"Mnutes,"  a  pamphlet  published  by  the  International  Cut-Stone  Contractors  and 
Quarrymen's  Association.  By  writing  to  Mr.  Wm.  A.  Guthiie,  secretary  of  the 
International  Cut-Stone  Contractors  and  Quanymen's  Association,  1  East  Forty- 
second  Street,  New  York  City,  you  might  be  able  to  get  the  back  numbers  of  this 
publication  and  thus  obtain  a  clear  understanding  of  the  attitude  of  the  employers 
upon  this  tool. 

As  to  the  susceptibility  of  our  members  to  tuberculosis,  I  may  advise  you  that  a 
few  years  back,  when  a  great  deal  of  the  work  was  in  sandstone,  the  death  rate  of  our 
members  from  tuberculosis  was  alarming.  However,  of  late  years  sandstone  has  not 
been  so  extensively  used,  Indian  oolitic  limestone  in  a  great  measure  supplanting 
the  use  of  sandstone,  and  as  the  bulk  of  the  work  in  Indiana  limestone  is  done  with 
machines  and  the  analysis  shows  limestone  to  be  composed  of  about  98  per  cent  lime, 
we  find  that  our  death  rate  of  tuberculosis  is  steadily  decreasing.  I  might  add,  though, 
that  the  use  of  the  pneumatic  hammer  subjects  our  members  to  more  danger  in  the 
contracting  of  tuberculosis  than  do  the  tools  of  our  trade— the  mallet  and  hammer — 
inasmuch  as  the  vibration  or  stroke  of  this  hammer  is  constant,  thus  emitting  a 
steady  stream  of  this  fine  dust  into  the  face  and  nostrils  of  the  operator,  while  with 
the  tools  of  the  trade  there  was,  of  course,  an  interval  between  the  blows  which  gave 
the  dust  some  opportunity  of  being  carried  away  in  the  air. 

We  have  since  the  organization  of  our  association  paid  our  members  a  death  bene- 
fit, and  of  course  a  record  has  been  kept  of  all  such  claims.  I  am  sorry  to  say,  how- 
ever, that  this  record  was  not  in  the  past  kept  in  the  complete  manner  it  should  have 
been  kept,  as  a  great  number  of  deaths  recorded  do  not  show  cause  of  death  and  age 
of  deceased.  However,  a  majority  of  the  deaths  show  a  complete  record  and  it  is, 
of  course,  possible  to  obtain  statistics  on  the  percentage  thus  reported. 

I  note  that  you  are  contemplating  a  visit  to  Indiana,  and  if  you  will  Adsit  this  city 
during  your  investigation  in  the  State  I  will  be  only  too  pleased  to  meet  you  and 
give  you  all  information  possible.  In  the  meantime 4t  is  possible  that  I  mil  be  in 
New  York  some  time  during  the  month  and  if  agreeable  I  would  be  pleas?d  to  call 
at  your  office  and  talk  over  these  sul^jects  with  you,  as  it  is  evident  that  we  must 
obtain  some  relief  from  the  present  inhuman  manner  in  which  a  number  of  the  em- 
ployers would  force  our  members  to  use  these  tools.  I  feel  satisfied  that  should  j'^ou 
see  Dr.  Meeker  and  Dr.  Hamilton  they  will  be  in  a  position  to  supply  you  with  much 
valuable  information  relative  to  the  air  hammer  and  we  are  very  much  in  hope  that 
the  medical  examination  of  several  of  our  members  now  being  conducted  in  Chicago 
by  Dr.  Rothstein  will  be  shortly  completed  so  that  we, may  get  the  complete  report 
of  the  Bureau  of  Labor  Statistics  upon  this  subject. 

Assuring  you  that  I  am  only  too  pleased  to  assist  you  in  any  way  possible  in  your 
inv^'.itication  of  health  conditions  in  the  stone  trade  in  Indiana,  I  am,  etc. 
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The  reply  to  the  foregoing  communication,  under  date  of  February 
15,  1918,  reads  in  part  as  follows: 

It  was  very  good  of  you  to  write  to  me  at  length  regarding  the  subject  matter  referred 
to  in  my  letter  to  you  of  February  6.  Your  presentation  of  the  matter  in  controversy 
is  an  admirable  indication  of  youi-  sense  of  fairness  and  your  desire  to  have  the  true 
state  of  affairs  ascertained  by  means  of  an  impartial  inquiry.  You  have  certainly 
adopted  probably  the  only  course  open  to  you  by  making  use  of  the  expert  services 
available  through  the  Bureau  of  Labor  Statistics.  There  is  not  a  more  qualified 
person  in  this  country  in  connection  with  such  matters  than  Dr.  Alice  Hamilton  and 
her  report  will  unquestionably  set  forth  the  facts  in  the  case  with  scrupulous  accuracy 
and  scientific  conclusiveness.  Of  coirrse,  in  every  question  of  this  kind  there  are 
matters  in  controversy  which  permit  of  more  than  one  well-considered  point  of  view, 
so  that  it  is  most  desirable  indeed  that  the  manufacturers,  on  their  own  account, 
should  have  initiated  similar  inquiries,  which  ought  to  prove  productive  of  good 
results.  I  understand  that  they  have  retained  Dr.  Edsall,  who  is  one  of  the  foremost 
authorities  on  occupational  diseases  and  whose  judgment  and  conclusions  should  be 
of  real  value. 

Mr.  Drayer  made  anwser  to  the  precedmg  communication  under 
date  of  February  23,  1918,  but  on  account  of  urgent  office  matters 
the  proposed  conference  could  not  be  arranged  for,  nor  could  the 
contemplated  investigation  in  Indiana  be  carried  out  at  the  time, 
although  additional  assurances  of  local  cooperation  had  been  re- 
ceived from  Dr.  J.  N.  Hmrty,  the  secretary  of  the  Indiana  State 
Board  of  Health : 

Your  valued  favor  of  the  15th  instant  at  hand  and  contents  carefully  noted.  In 
reply  will  say  that  just  as  soon  as  I  have  the  opportunity  of  being  in  New  York  City 
I  will  call  you  over  the  phone  and  make  arrangements  to  meet  you  either  in  New 
York  or  at  your  office  in  Newark. 

I  fully  expected  to  be  in  New  York  prior  to  the  end  of  this  month.  My  mission 
there  was  in  connection  with  a  matter  in  the  Federal  court,  but  I  believe  there  has 
been  some  postponement  of  the  case,  and  I  can  not  predict  just  when  the  matter  will 
again  come  up.  . 

However,  just  as  soon  as  I  have  occasion  to  visit  New  York  I  will  get  in  touch  with 
you  and  wUl  be  pleased  to  bring  along  such  records  of  our  association  as  will  enable 
you  to  draw  conclusions  as  to  the  percentage  of  our  members  who  have  died  of  tuber- 
culosis as  a  result  of  the  dust  connected  with  the  cutting  of  stone. 

(Useful  references  but  particularly  with  regard  to  the  effect  of  the  air  hammer  on 
the  hands  of  stonecutters,  but  with  some  observations  on  pulmonary  tuberculosis 
occur  in  the  January,  March,  May,  June,  August,  and  September,  1917,  issues  of  The 
Stonecutters'  Journal.) 

The  preliminary  work  having  been  completed  the  first  meeting  of 
the  committee  was  called  to  be  held  at  Saranac  Lake,  following  the 
executive  committee  of  the  National  Tuberculosis  Association 
caUed  for  July  13,  1918.  In  a  communication  to  the  members  of 
the  committee,  dated  June  25,  1918,  the  proposed  plan  of  investiga- 
tion was  briefly  outlined  as  follows: 

dustv'trth  '""^"ul  ^  "  ^^^^ti-^g  °^  the  committee  on 

dusty  trades  wil  be  held  at  Saranac  Lake  either  before  or  after  the  meeting  of  the 
executive  committee.  Since  at  this  time  the  date  is  somewhat  uncertain,  but  LTa- 
tively  assumed  to  be  July  13.  the  meeting  could  probably  be  held  Sunday  aft  r- 
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noon  or  perhaps  Saturday  evening.  Dr.  B.  R.  Baldwin  has  been  at  work  on  experi- 
mental research,  in  cooperation  with  the  State  Board  of  Health  of  Vermont  and 
no  doubt  definite  recommendations  could  be  made  as  to  the  nature  of  the  work  to  be 
taken  up  by  the  committee.  Dr.  Lanza,  of  the  Public  Health  Service,  in  cooperation 
with  associates  of  the  Bureau  of  Mines,  has  just  published  a  report  on  Silicious  Duet  in 
Relation  to  Pulmonary  Disease,  which  should  be  useful.  Much  to  my  regret  my  own 
rather  extended  report  on  Occupations  with  Exposure  to  Inorganic  Dusts  and  Their 
Relation  to  Pulmonary  Diseases  is  not  yet  available,  but  the  final  page  proof  has  been 
released  for  the  Public  Printer. 

The  main  questions  to  be  taken  up  are,  briefly,  as  follows: 

1.  What  occupations  or  industries  should  be  taken  up  at  the  outset?  Would  it  not 
be  possible  to  limit  the  work  of  the  committee  at  this  time  to  certain  well-defined 
emplojonents  in  the  stone  industries,  such  as  the  marble  and  granite  quarries  of  Ver- 
mont, the  limestone  industries  of  southern  Indiana,  the  zinc  and  lead  mines  of  south- 
western Missouri,  and  possibly  the  cement  industries  and  perhaps  the  slate  industries 
of  Pennsylvania? 

2.  How  far  would  it  be  possible  to  secure  the  active  cooperation  of  the  State  Boards 
of  Health  of  Vermont,  Pennsylvania,  Indiana,  and  Missouri?  Some  gratifying  assur- 
ances have  been  received,  especially  from  Vermont  and  Indiana. 

3.  What  field  investigations  should  be  undertaken  at  this  time  and  how  far  would 
it  be  possible  or  practicable  to  secure  the  active  cooperation  of  the  Federal  Health 
Department,  the  Bureau  of  Labor  Statistics,  the  Biu-oau  of  Mines,  etc.? 

4.  How  far  would  it  be  possible  for  the  Trudeau  Foundation  to  cooperate,  or  con- 
versely, in  what  direction  could  tho  work  of  the  committee  be  best  coordinated  to  the 
admirable  work  which  is  being  done  by  Dr.  Baldwin  and  his  associates? 

5.  Would  it  be  f'  asible — and  if  so,  would  it  be  advisable — to  undertake  a  special 
analysis  of  death  certificates  in  certain  centers  of  the  stone  or  cement  industries  for 
the  purpose  of  subjecting  the  data  to  a  qualified  examination,  especially  as  regards 
accuracy  in  occupational  returns  and  accuracy  in  the  clinical  diagnosis  and  correctness 
in  death  certification? 

6.  How  far  would  it  be  possible  to  take  up  the  question  of  autopsies,  especially 
with  the  cooperation  of  the  Henry  Phipps  Institute  and  possibly  the  Mellen  Institute 
of  Pittsburgh?  The  occupational  disease  clinic  of  the  University  of  Pennsylvania 
might  also  be  utilized.  A  question  which  might  be  taken  up  would  be  as  to  how  far 
a  thoroughly  complete  series  of  autopsies  of  stone  and  cement  workers,  including 
miners,  could  be  brought  together,  amplified  by  a  complets  chemical  analysis  of  the 
lungs,  in  conformity  to  the  procedure  of  the  miners'  phthisis  commission  of  South 
Africa,  etc.  If  a  descriptive  account  of  even  only  a  score  of  such  lungs  could  be 
83cured  with  full  occupational  d9tails,  dust  exposure,  occupational  processes,  etc., 
much  new  knowledge  might  be  gained. 

7.  How  far  would  it  be  possible— and  if  so,  desirable— to  take  into  special  account 
the  question  of  the  degree  of  fineness  or  minuteness  oi  size  of  the  dust  particles  inhaled 
under  different  occupational  conditions  as  different  and  distinct  from  the  quantative 
determination  of  the  dust  contents  both  of  the  air  and  the  lungs,  as  has  usually  hereto- 
fore been  the  case  in  investigations  of  this  kind?  The  work  of  the  South  Africa  Com- 
mission seems  to  have  proved  conclusively  that  the  degree  of  fincn-ss  or  minuteness 
of  the  dust  particles  is  of  far  greater  importance  than  the  mere  quantity  of  the  dust 
inhaled  during  different  occupational  processes. 

These  are  merely  tentative  suggestions  so  as  to  provide  an  orderly  basis  of  procedure 
for  the  deliberations  of  the  committee.  Any  other  questions  could  of  course  be  brought 
up  at  the  meeting. 

At  the  meeting  the  following  brief  report,  which  was  originally 
communicated  to  the  executive  committee  under  date  of  March 
15,  1918,  summarized  what  had  thus  far  been  done: 
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REPORT  OP  THE  CHAIRMAN  OP  THE  COMMITTEE   ON  THE   8CIBXTIPIC  INVESTIGATION 
OP  THE  MORTALITY  PROM  TUBERCULOSIS  IN  DUSTY  TRADES. 

There  has  thus  far  been  no  meeting  of  the  conunittee,  but  a  rather  extended  corre- 
spondence has  been  carried  on  with  the  members,  who,  one  and  all,  are  showing  an 
active  interest  in  the  proposed  investigation.  Dr.  Alice  Hamilton  has  accepted 
membership  and  her  cooperation  will  be  most  useful.  She  has  agreed  to  include  a 
study  of  the  question  of  tuberculosis  in  its  relation  to  the  use  of  pneumatic  tools  in 
her  general  investigation  of  the  stone  industry  in  Vermont.  For  the  time  being  atten- 
tion is  concentrated  upon  the  limestone  industry  in  southern  Indiana.  Most  gratifying 
assurances  of  cooperation  have  reached  us  from  manufacturers  and  labor  unions,  as 
well  as  from  the  United  States  Bureau  of  Labor  Statistics  and  the  United  States 
Public  Health  Service,  which  are  at  present  engaged  in  a  thorough  scientific  study 
of  the  mechanical  effects  of  pneumatic  tools.  The  investigations  will  be  enlarged  in 
certain  directions,  in  accordance  with  our  suggestion,  to  include  the  subject  of  tuber- 
culosis. It  had  been  the  intention  of  the  chairman  to  make  a  personal  investigation 
in  southern  Indiana  before  this,  but  it  is  doubtful  whether  this  can  be  done  before 
May  or  June.  Among  other  conferences  was  one  recently  held  with  Dr.  Leake,  of 
the  United  States  Public  Health  Service,  whose  investigations  in  southern  Indiana 
included  the  question  of  tuberculosis  and  whose  preliminary  report  will  be  published 
in  the  near  future. 

The  outlook  is  therefore  encouraging  that  really  useful  work  will  be  done  by  the 
committee  during  the  summer  months.  In  the  meantime  the  chairman's  rather 
extended  report  on  the  Mortality  from  Respiratory  Diseases  in  the  Dusty  Trades, 
with  special  reference  to  Inorganic  Dusts,  in  coiu'se  of  publication  by  the  United 
States  Bureau  of  Labor  Statistics,  is  reaching  completion,  and  should  be  available 
before  June  1. 

Respectfully  submitted. 

Frederick  L.  Hoffman, 
Chairman  Committee  on  Mortality  from  Tuberculosis  in  Dusty  Trades, 

National  Association  for  Study  and  Prevention  of  Tuberculosis. 

Under  date  of  July  17,  1918,  the  minutes  of  the  meeting  and  the 
results  of  the  conference  were  conamunicated  to  the  president  of  the 
association,  as  well  as  to  the  members  of  the  committee,  for  future 
reference  and  as  a  basis  for  future  deliberations,  as  follows: 
Dr.  David  R.  Lyman, 

President,  National  luberculosis  Association, 

Wallingford,  Conn. 

My  Dear  Doctor  Lyman:  The  following  is  a  brief  statement  of  the  conclusions  and 
recommendations  arrived  at  by  the  Committee  on  the  Scientific  Investigation  of  the 
Mortahty  from  Tuberculosis  in  Dusty  Trades,  at  their  recent  meeting  at  Saranac  Lake 
with  such  observations  concerning  matters  of  detaH  as  may  prove  useful  as  a  matter 
of  record. 

The  nieeting  was  participated  in  by  Dr.  A.  J.  Lanza,  of  the  United  States  Public 
Hea  th  Service;  Dr.  Edward  R.  Baldwin,  of  Saranac  Lake;  Dr.  Alice  Hamilton,  of 
Hull  House,  Chicago;  Dr.  0.  W.  McMichael,  of  Asheville,  N.  C;  and  by  invitation 
Dr.  Charles  S.  Caverly,  president  of  the  Vermont  State  Board  of  Health-  and  Dr 
Gardner,  of  the  Research  Department  of  the  Trudeau  Foundation,  Saranac  Lake 

In  a  general  way  the  committee  considered  first  the  question  as  to  what  occupations 
or  industries  should  be  taken  up;  second,  what  special  aspects  of  the  problem  should 
be  given  priority;  third,  what  special  methods  of  investigation,  if  any,  should  be  fol- 
lowed;  and,  fourth,  what  official  or  private  assistance  or  cooperation  should  be  seciu-ed 
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The  committee  took  cognizance  of  an  investigation  contemplated  by  Dr  E  R 
Baldwin  and  his  associates  in  hehalf  of  the  Trudeau  Foundation  into  the  relation  of 
the  marble  and  granite  mdustries  to  tuberculosis,  with  special  reference  to  the  State 
of  Vermont.  In  the  furtherance  of  this  plan,  presented  in  some  detail  and  placed 
before  the  committee  for  its  consideration,  the  active  cooperation  of  the  State  Board 
of  Health  of  Vermont  had  been  secured,  as  well  as  that  of  the  Vermont  Marble  Co 
and  particularly  that  of  its  representative,  Mr.  Frank  C.  Partridge. 

The  importance  of  the  stone  industries  in  their  relation  to  the  tuberculosis  problem 
was  emphasized  by  the  chairman,  who  directed  attention  to  a  forthcomin<-  and  rather 
extended  publication  of  the  United  States  Bureau  of  Labor  Statistics,  on  the  mortality 
from  respiratoiy  diseases  in  their  relation  to  the  dusty  trades,  limited  however  to 
inorganic  dust.  The  evidence  brought  together  in  this  work  fully  sustains  the  view- 
point of  Dr.  Baldwin  and  others,  that  if  at  all  practicable,  the  stone  industries,  and 
particularly  the  marble  and  granite  industries,  should  be  given  priority  in  the  delib- 
erations of  the  committee. 

Dr.  Caverly  presented  a  statistical  statement  regarding  the  stone  industries  of  the 
State  of  Vermont,  pointing  out  in  detail  that  the  number  of  granite  cutters  in  the 
Barre  district,  includmg  helpers,  and  men  employed  in  quarries,  was  approximately 
5,000.  In  the  city  of  Barre,  with  a  population  in  1910  of  10,784,  there  had  been  135 
deaths  from  all  causes,  and  that  of -this  number  28,  or  20.7  per  cent,  had  been  caused 
by  tuberculosis  of  the  lungs;  and  33,  or  24.4  per  cent,  by  some  form  of  tuberculosis. 
This  excessive  proportion  of  deaths  from  tuberculosis  was  fully  sustained  by  the  evi- 
dence in  detail,  and  for  a  period  of  years  regarding  the  frequency  of  tuiserculosis 
among  the  general  population  of  the  granite-cutting  industries,  not  only  of  Vermont, 
but  of  the  country  at  large.  It  was  agreed  as  a  tentative  conclusion  that  mechanical 
and  other  operations  necessary  in  the  conduct  of  the  stone-cutting  industry  were  in 
some  way  and  in  some  measure,  and  possibly  in  a  large  measure,  responsible  for  the 
excess  in  the  frequency  of  tuberculosis  occurrence  in  the  stone-cutting  sections  of  the 
State  of  Vermont. 

Regardless  of  the  frequency  of  tuberculosis  in  the  stone-cutting  sections,  counties 
or  towns,  of  the  total  number  of  admissions  to  the  State  sanatorium  for  incipient  tuber- 
culosis during  a  period  of  about  ten  and  a  half  years,  and  numbering  963  patients, 
only  56,  or  5.8  per  cent,  have  been  granite  cutters,  granite  workers,  or  quarrymeu. 
In  addition  thereto,  the  number  of  marble  tracers,  graders,  polishers,  cutters,  and 
workers  admitted  to  the  institution  since  its  opening  has  been  only  10.  In  view  of 
the  fact  that  these  two  stone  industries  are  probably  the  most  important  industrial 
enterprises  in  the  State,  it  is  self-evident  that  the  institution  is  not  being  utilized  as 
much  as  it  should  be,  and  most  of  all  not  on  the  part  of  those  afflicted  workers  suffering 
from  the  disease  in  the  incipient  and  curable  stages. 

Dr,  Caverly,  in  conclusion,  stated  that  the  outlook  was  encouraging  that  the  manu- 
facturers, especially  those  eagiged  in  the  marble  industries,  would  welcome  a  scientific 
investigation,  and  that  a  similar  amount  of  support  would  probably  be  forthcoming 
with  the  Granite  Manufacturers'  Association,  and  especially  its  secretary,  Mr.  Hinman, 
of  Barre  City. 

Dr.  Baldwin  said  in  tliis  connection  that  much  valuable  assistance  could  be  rendered 
through  the  Vermont  Sanatorium  at  Pittsford,  and  particularly  itsresident  physician, 
Dr.  E.  J.  Rogers,  whose  services  might  be  made  available  thi-ough  the  cooperation  of 
the  Trudeau  Foundation  in  the  direction  of  certain  highly  specialized  phases  of  field 
research. 

Dr.  Lanza  raised  the  general  question  as  to  the  use  of  pneumatic  tools  and  the  best 
possible  means  of  reducing  or  controlling  the  health-injurious  consequences  of  their 
extensive  employment  in  the  stone  industry.  Dr.  Caverly  called  attention  to  a  safety 
device  which,  a  few  years  ago,  had  been  offered  but  had  been  rejected  on  the  ground 
that  it  materially  increased  the  weight  of  the  tools  and  was  therefore  objectionable 
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to  the  employees.  He  agreed  to  furnish  a  photograph  of  the  proposed  device,  with  a 
view  to  a  further  consideration  of  this  question,  particularly  on  the  part  of  the  manu- 
facturers, especially  the  Ingersoll-Rand  Co.  Dr.  Caverly  also  recalled  that  at  the 
time  a  fairly  extensive  correspondence  had  been  had  with  those  directly  interested 
in  the  problem  and  possibly  some  of  this  correspondence  might  later  be  made  available 
to  the  committee. 

Dr.  Hamilton  referred  briefly  to  her  investigations  in  the  Barre  district,  limited, 
however,  largely  to  the  mechanical  injuries  resulting  from  the  use  of  pneumatic  tools 
and  made  only  incidentally  with  reference  to  the  dust  hazard  and  its  relation  to  the 
occurrence  of  pulmonary  tuberculosis.  She  gave  expression  to  the  view  that  the  labor 
unions  would  be  favorable  to  an  investigation  if  approved  of  by  the  president  of  the 
International  Union,  with  headquarters  at  Quincy,  Mass.  It  was  felt  by  all  those 
present  that  the  fullest  cooperation  of  both  employers  and  employees  could  be  had 
from  the  outset  in  any  possible  field  investigation. 

The  question  was  then  taken  up  as  to  the  first  section  of  Dr.  Baldwin's  proposed 
plan  of  investigation,  having  chiefly  to  do  with  external  or  environmental  factors, 
including  housing  conditions,  age,  race,  duration  of  employment,  etc.  It  was  agreed 
that  such  a  field  investigation  should  be  made  more  or  less  in  conformity  to  the  plan 
of  inquiry  followed  by  Dr.  Forrest  B.  Ames  in  his  "A  tuberculosis  survey  of  the  resi- 
dents of  Saranac  Lake,  New  York,"  made  available  to  the  members  as  a  reprint  from 
the  American  Review  of  Tuberculosis  for  June,  1918.  It  was  agreed,  however,  that 
the  blank  utilized  for  the  purpose  would  require  to  be  materially  modified,  and  it  was 
further  agreed  that  the  chairman  would  have  such  a  blank  prepared,  based  upon 
similar  inquiries  in  this  and  other  countries  and  forward  tentative  copies  to  every 
member  of  the  committee  previous  to  the  next  meeting.  Dr.  Lanza  suggested  in  this 
■connection  that  possibly  the  blanks  used  by  him  in  the  joint  investigation  of  the 
United  States  Bureau  of  Jilines  and  the  United  States  Public  Health  Service,  in  south- 
west Missouri,  and  at  Butte,  Mont.,  might  be  utilized.  He  was  requested  to  forward 
■copies  of  such  blanks  to  the  chairman. 

Dr.  Caverly  then  suggested  that  possibly  the  State  health  inspectors  could  be  made 
use  of  in  securing  the  required  information  by  a  house-to-house  survey;  if  not  of  an 
entire  district  or  town,  at  least  of  a  typical  portion  thereof.  He  thought  further  that 
the  State  Tuberculosis  Department,  through  its  educational  division,  might  render 
useful  personal  assistance,  and  he  agreed  to  give  this  matter  further  consideration. 
Dr.  Lanza  said  that  on  the  basis  of  his  experience  woman  field  investigators  had  been 
found  particularly  useful,  and  his  view  was  sustained  by  the  chairman  and  others 
present  participating  in  the  discussion.  Exceptional  care,  however,  would  be  required 
m  the  employment  of  a  field  worker,  aside  from  the  question  as  to  compensation  and 
other  expenses.  Dr.  Caverly  suggested  the  preparation  by  the  chairman  of  a  brief 
memorandum  for  lus  use  in  presenting  a  proposed  plan  of  cooperation  to  the  Vermont 
btate  Board  of  Health  for  its  oflicial  approval.  This  was  agreed  to  by  the  chairman 
and  copies  of  such  a  memorandum  were  subsequently  to  be  sent  to  every  member  of 
the  committee. 

It  having  been  agreed  that  a  field  investigation  would  be  necessary  to  ascertain  the 
general  facts  of  the  industry  and  the  general  effects  of  the  employment  upon  the 
physical,  social,  and  economic  condition  of  the  people,  the  committee  proceeded  with 
a  consideration  of  the  second  portion  of  Dr.  Baldwin's  outline,  concerning  chiefly  the 
nattr  h  '  M  K '''^  ^/^f  °f  on  of  the  employees.  It  was  agz-eed  that  such  an  exami- 
to  su  W  ti    T      I  °^  ^'^Pl^y^^^  ^«  could  possibly  be  induced 

L  SrL  p't  Hamilton  felt  that  if  the  cooperation  of 

not  hl  T  " -"^  """^  °^  ™^  the  difliculties  would 

rthoritv  of  slZZ   V     f  T''  conducted  under  the  direct 

authority  of  some  member  of  a  department,  Uke  the  United  States  Public  Health 
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Service,  the  United  States  Bureau  of  Mines,  or  the  United  States  Bureau  of  Labor 

unrcS\s:t:wr "    "  ^"^^-^^^       ^  ^^^-^ 

Dr.  Baldwin  enlarged  upon  the  practical  side  of  the  required  Rontgen-ray  examina- 
tions, which  all  of  those  present  considered  absolutely  essential.  Reference  was  made 
to  the  elaborate  study  of  this  phase  of  the  problem  by  Drs.  Pancost  and  Miller  and 
by  Dr.  Landis,  the  latter  being  a  member  of  the  committee,  but  unfortunately  unable 
to  be  present.  The  Trudeau  Sanatorium,  or  the  Trudeau  Foundation,  would  be 
willing  to  undertake  much  if  not  most  of  this  work  and  materially  share  in  the  expense 
It  was  agreed,  however,  that  the  physical  examination  of  the  employees  should  follow 
the  field  investigation,  but  in  the  meantime  the  technical  details  of  such  an  investi- 
gation, with  special  relation  to  the  required  blank,  etc.,  would  receive  consideration. 
As  to  the  best  possible  l^lank  for  the  purpose,  it  was  agreed  that  the  chairman  should 
have  such  a  blank  prepared  on  the  basis  of  previous  investigations  in  this  country 
and  abroad,  and  Dr.  Lanza  promised  to  furnish  copies  of  the  blanks  used  by  him  in 
the  examination  of  some  1,500  miners  in  the  Butte  (Mont.)  district. 

Dr.  McMichael  agreed  to  report  possible  individual  cases  of  lung  fibrosis  and  pul- 
monary tuberculosis  obviously  in  consequence  of  dust  exposure,  although  he  felt 
somewhat  doubtful  as  to  the  amount  of  material  likely  to  present  itself  in  his  section 
of  North  Carolina  in  view  of  the  limited  extent  of  the  dusty  trades  in  that  portion  of 
the  country.  He,  however,  further  agreed  to  undertake  whatever  duties  might  be 
assigned  to  him  in  connection  with  the  more  highly  involved  technical  aspects  of  the 
inquiry,  particularly  as  to  pathological  phases,  and  perhaps  autopsy  records,  etc. 

Dr.  Baldwin  then  directed  attention  to  the  fact  that  a  limited  amount  of  animal 
experimentation  was  being  carried  on  at  his  laboratory,  limited  for  the  time  being 
to  exposure,  under  control,  of  guinea  pigs  to  finely  comminuted  granite  dust.  He 
hopes  later  to  carry  on  similar  experiments  with  marble  dust,  and  the  chairman  agreed 
to  obtain  for  him  a  sufficient  quantity  of  limestone  dust  for  the  same  purpose.  He 
explained  that  three  forms  of  experiments  were  carried  on — first,  with  animals  in 
thorough  health  and  not  heretofore  exposed  to  tuberculosis;  second,  with  animals 
suffering  from  slight  tuberculosis  infection;  and  third,  with  animals  infected  with 
tuberculosis  subsequent  to  prolonged  dust  exposure. 

The  order  of  procedure  in  the  proposed  investigation  was  then  agreed  upon  more  or 
less  as  follows: 

1.  The  preparation  of  a  brief  outline  of  the  general  subject,  limited  to  the  stone 
industries  of  the  State  of  Vermont,  by  the  chairman,  possibly  amplified  by  a  pre- 
liminary personal  investigation  of  the  conditions  in  the  territory,  with  conclusions 
useful  for  the  guidance  of  the  field  workers. 

2.  A  qualified  preliminary  technical  investigation  of  industrial  conditions  and 
industrial  processes  in  the  granite  and  marble  industries  of  the  State  of  Vermont  by 
the  chairman  and  one  of  his  office  assistants  through  the  cooperation  of  the  Prudential. 
This  study  would  include  a  descriptive  account  of  the  most  injurious  or  dust-producing 
industrial  processes,  with  illustrations  of  the  tools  used,  etc.  This  investigation 
would  probably  be  made  by  Mr.  Edwin  E.  A.  Fisher. 

3.  The  chairman  agreed  to  take  steps  to  ascertain,  through  the  cooperation  of  the 
State  Board  of  Health,  the  best  method  by  which  a  transcript  might  be  had  or  a 
reanalysis  might  be  made,  of  the  death  certificates  of  stoneworkers  in  certain  selected 
towns  of  the  State  of  Vermont.  If  it  should  be  found  impossible  for  the  State  Board 
of  Health  on  account  of  limited  office  force  to  assist  in  the  required  statistical  work, 
the  chairman  intimated  the  probability  that  the  Prudential  would  assume  the  expense 
of  such  an  investigation,  aside  from  the  company's  willingness  to  assume  the  expense 
of  printing  the  required  blanks  for  the  general  conduct  of  the  field  investigations  and 
the  physical  examinations  subsequent  thereto. 

4.  The  so-called  house-to-house  investigation  should,  as  far  as  practicable,  be  under 
the  direction  and  control  of  the  State  Board  of  Health  of  Vermont.    It  should  proceed 
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in  coatormity  to  the  best  examples  of  corresponding  investigations  in  this  country 
and  abroad,  and  the  data,  as  far  as  practicable,  should  be  made  comparable  with  other 
investigations  so  as  to  enhance  their  value  for  future  use. 

5.  The  more  involved  technical  investigation  of  the  industry  should  be  jointly 
under  the  direction  of  the  United  States  Public  Health  Service  and  the  United  States 
Bureau  of  Mines,  corresponding,  as  far  as  practicable,  to  the  investigations  made  by 
these  two  Government  departments  into  the  relation  of  siliceous  dust  to  pulmonary 
disease  among  miners  in  the  Joplin  district  in  Missouri.  It  was  agreed  that  the  chair- 
man should  frame  a  resolution  for  adoption  by  the  executive  committee  of  the  National 
Tuberculosis  Association  suggesting  the  official  cooperation  of  the  director  of  the 
United  States  Bureau  of  Mines  and  the  Surgeon  General  of  the  United  States_Public 
Health  Service,  corresponding  to  a  similar  resolution  transmitted  under  date  of  May, 
1911,  and  which  resulted  in  the  undertaking  of  the  investigation  previously  referred  to. 

6.  The  physical  examination  of  employees,  and  possibly  members  of  their  families, 
should,  if  any  way  practicable,  be  under  at  least  the  direction  of  the  United  States 
Public  Health  Service,  in  affiliation,  however,  with  such  other  official  and  voliintary 
agencies  as  might  be  secured  to  enlarge  the  field  of  inquiry  and  to  improve  the  quality 
of  the  results. 

7.  The  X-ray  examinations  should  be  made  locally  but  in  cooperation  with  the 
Trudeau  Foundation,  the  State  sanatorium,  and  the  local  hospitals  in  the  districts 
concerned. 

8.  Post-mortem  examinations  should  be  obtained  in  a  sufficiently  large  number, 
possibly  on  the  basis  of  a  ruling  of  the  State  Board  of  Health,  concerning  the  modifica- 
tion of  doubtful  death  certificates. 

9.  The  problem  of  domestic  infection,  or  more  precisely,  the  incidence  of  tubercu- 
losis among  the  wives  and  children  of  stoneworkers,  should  be  made  a  matter  of  separate 
inquiry,  so  as  to  avoid  confusion  with  the  main  purpose  of  the  investigation,  having 
primarily  and  practically  exclusively  to  do  with  the  health-injurious  consequences 
of  continuous  and  considerable  dust  inhalation  in  the  stone  industries  of  the  State. 
It  was  agreed,  however,  that,  as  far  as  practicable,  the  entire  family  should  be  included 
in  the  personal  examination. 

10.  The  problem  of  prevention  obviously  could  not  receive  consideration  until 
the  entire  new  material  had  been  properly  assembled  and  made  the  subject  matter 
of  qualified  discussions  and  of  definite  recommendations. 

11.  Finally,  the  proper  care  of  incipient  cases,  and  possibly  the  still  more  involved 
question  of  workmen's  compensation  for  fibroid  lung  diseases  contracted  in  the  course 
and  m  consequence  of  the  employment  were  left  open  for  future  consideration. 

_  Aside  from  the  foregoing,  it  was  agreed  that,  as  far  as  practicable,  the  slate  and  talc 
mdustnes  of  Vermont  should  be  brought  within  the  plan  and  scope  of  the  investiga- 
tion, although  apparently  limited  to  the  health-injurious  consequences  of  granite 
and  marble  dusts. 

The  question  of  the  pottery  industry,  and  that  of  dust  exposure  in  flint  mills  was 
eft  for  consideration  at  a  subsequent  meeting,  but  the  chairman  agreed  to  make 
tentative  inquiries  into  the  subject. 

I^r.  Cayerly  directed  special  attention  to  dust-producing  processes  in  the  slate 
industry  in  Rutland  County,  and  the  generation  of  vast  quantities  of  dust,  sufficient 

^ZlL  ^  Tf  T"""  f  «^™^Qding  country,  and  resulting  in  lawsuits  on 
the  ground  of  damage  done  to  vegetation,  etc. 

The  committee  then  closed  the  discussion  concerning  the  granite  and  marble  indus- 
taes  and  took  up  the  question  of  the  limestone  industries  of  Southern  Indiana  which 
will  be  dealt  with  in  a  subsequent  report. 
Very  truly,  yours, 

.  Frederick  L.  Hoffm.\n, 

Chairman  Committee  on  Mortality  from  Tuberculosis  in  Dusty  IVades. 
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In  a  second  communication  dated  July  25,  1918,  the  report  upon 
the  conference  to  the  president  of  the  association  was  completed. 
Dr.  David  K.  Lyman, 

President  National  Tuberculosis  Association,  Wallingford,  Conn. 

Dear  Dr.  Lyman:  After  having  fully  agreed  upon  the  details  of  the  proposed  in- 
vestigation of  the  stone  industry  in  the  State  of  Vermont,  the  committee  took  up  the 
question  of  a  corresponding  though  possibly  less  extensive  investigation  into  the  dust 
problem  of  the  limestone  industries  of  southern  Indiana.  The  chairman  presented 
the  results  of  a  fairly  extended  correspondence  with  the  secretary  of  the  Bedford 
Stone  Club  Auxiliary  of  Bedford,  Ind.,  and  some  statistical  data  conveying  an 
urgent  suggestion  for  a  thorough  inquiry  into  local  conditions,  briefly  set  forth  as 
follows: 

In  consequence  of  a  controversy  involving  the  use  of  the  pneumatic  tools  in  stone- 
cutting,  etc.,  and  the  alleged  mechanical  injuries  to  the  hands  and  arms,  all  of  which 
has  been  made  the  subject  of  exhaustive  investigations  by  representatives  of  the 
industry,  the  labor  union,  the  Federal  Bureau  of  Labor  Statistics,  the  United  States 
Public  Health  Service,  etc.,  the  question  had  incidentally  been  raised  as  to  the  possi- 
ble injuriousness  of  pneumatic  tools  on  account  of  the  large  quantities  of  fine  dust 
raised  during  the  mechanical  operations.  The  viewpoint,  however,  had  been  ad- 
vanced by  the  secretary  of  the  Bedford  Stone  Club  Auxiliary  that  "Tuberculosis 
unquestionably  is  far  more  prevalent  in  the  granite  and  sandstone  industries  than  in 
the  Indiana  limestone  industry.  Not  only  are  our  accommodations  more  modern 
than  generally  found  elsewhere,  but  the  nature  of  the  stone  itself  is  such  as  to  preclude 
most  of  the  detrimental  elements  which  are  a  source  of  objection  in  other  sections 
of  the  business.  Indiana  limestone,  as  commonly  worked,  is  moist,  in  fact,  one  may 
say,  wet.  Furthermore,  its  physical  make-up  is  such  as  to  cause  an  almost  total  ab- 
sence of  sharp,  gritty  particles  which,  according  to  my  (Dr.  Richter's)  understanding, 
are  the  chief  objection  in  granite  and  sandstone." 

Dr.  Richter  referred  also  to  the  report  of  Dr.  Barnes,  of  St.  Louis,  and  subsequent 
investigations  by  Dr.  Leake,  of  the  Public  Health  Service,  and  Dr.  Edsall,  the  well- 
known  authority  on  occupational  diseases,  to  the  effect  that  "They  are  unanimous 
in  their  finding  that  the  prevalence  of  dust  in  the  mills  of  the  Indiana  limestone 
district  is  negligible  factor.  This  because  tlie  stone  as  worked  here  is  drenched  with 
water  at  various  stages  of  fabrication,  which  water  is  not  evaporated  to  any  extent 
until  the  stone  is  practically  ready  for  loading." 

"These  doctors  have  further  agreed  that  the  general  health  of  all  the  stonecutters 
examined  and  interviewed  here  is  exceptionally  good  and  that  without  question 
or  doubt  they  rate  much  higher  in  that  regard  than  stonecutters  generally." 

Assuming  for  the  time  being  that  these  conclusions  are  correct,  it  would  neverthe- 
less be  of  the  first  importance  to  ascertain  with  the  required  degree  of  thoroughness 
and  scientific  accuracy  the  facts,  more  or  less  in  the  manner  as  has  been  done  so  ad- 
mirably by  the  United  States  Bureau  of  Mines  in  their  recent  report  on  Siliceous 
Dusts  in  Relation  to  Pulmonary  Diseases  among  Miners  in  the  Joplin  District,  Mis- 
souri. The  committee  therefore  agree  that  in  view  of  the  most  hearty  and  unqualified 
assurances  of  active  cooperation  on  the  part  of  the  Bedford  stone  industry  the  entire 
subject  matter  should  be  taken  up  with  reference  to  the  limestone  industry  of 
southern  Indiana.  It,  however,  was  clearly  recognized  that  the  strictly  technical 
phases  of  the  investigation  would  probably  have  to  be  taken  care  of  by  the  United 
States  Bureau  of  Mines  and  the  United  States  Public  Health  Service. 

As  a  matter  of  record  the  chairman  read  from  a  letter  addressed  to  liim  by  the  secre- 
tary of  the  Bedford  Stone  Club  Auxiliary,  dated  January  19,  1918,  reading  in  part: 

"It  seems  to  us,  therefore,  that  the  matter  to  which  we  refer  hereinbefore  must  bo 
of  vital  interest  to  you.    Our  interest  in  it  is  twofold.   We  want  to  show  in  all  fairness 
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that  the  effects  of  the  pneumatic  tool  are  not  such  as  to  warrant  discrimination.  We 
want  further  to  create  for  our  workmen  a  condition  which  will  give  them  every  benefit 
so  far  as  insurance,  among  other  things,  is  concerned,  which  may  rightly  accrue 
from  the  fact,  first,  that  the  pneumatic  tool  does  not  imply  hazard,  and,  second, 
that  in  our  operations  in  Indiana  tuberculosis  owing  to  dust  is  practically,  if  not 
entirely,  an  unknown  experience." 

It  having  been  agreed  that  such  an  investigation  should  be  undertaken,  it  was 
thought  best,  however,  to  postpone  the  work  in  Indiana  until  the  plan  of  inquiry 
had  been  thoroughly  worked  out  for  Vermont.  The  chairman  was  able  to  inform 
the  committee  that  assurances  had  come  to  him  from  the  State  health  officer  of  Indi- 
ana that  the  Board  of  Health  of  that  State  would  most  heartily  cooperate,  and  that 
in  addition  a  corresponding  offer  of  cooperation  had  also  been  forthcoming  from  the 
general  office  of  the  Journeymen  Stonecutters'  Association,  Mr.  Walter  W.  Drayer, 
general  secretary,  Indianapolis.  Mr.  Drayer's  letter  concludes  with  the  statement 
which  is  here  incorporated  as  a  matter  of  record,  that  he  is  "only  too  pleased  to  assist 
you  in  any  way  possible  in  your  investigation  of  health  conditions  in  the  stone  trade 
of  Indiana." 

Dr.  AUce  Hamilton  reported  briefly  upon  her  own  investigations  in  Indiana,  almost 
exclusively,  however,  with  reference  to  the  alleged  injurious  mechanical  effects  of 
pneumatic  tools,  with  which,  of  course,  the  committee  on  dusty  trades  has  no  direct 
concern.  She  gave  the  assiu'ance  of  her  entire  wilUngness  to  cooperate  to  the  fullest 
extent  and  it  is  to  be  hoped  that  this  may  be  feasible  through  the  United  States  Bureau 
of  Labor  Statistics.  Dr.  Hamilton's  experience,  it  was  clearly  recognized,  would  be 
invaluable  to  the  committee,  more  so  in  view  of  the  fact  that  she  had  also  made  personal 
investigations  in.  connection  with  these  matters  in  Vermont. 

Before  concluding  its  session  the  committee  considered,  briefly,  the  problem  of 
metallic  dust,  as  observed  in  connection  with  the  military  industries  of  the  Govern- 
ment. Dr.  Lanza  intimated  that  some  useful  information  would  probably  be  forth- 
coming in  consequence  of  his  investigations  of  conditions  at  the  plants  of  the  Winchester 
Arms  Co. 

Dr.  Baldwin  explained  briefly  his  laboratory  experiments  with  guinea  pigs  exposed 
intermittentiy  to  the  inhalation  of  granite  dust,  which,  however,  had  not  proceeded 
sufficiently  far  to  justify  definite  conclusions.  The  committee  were  shown  over  the 
laboratory  and  gained  much  useful  knowledge.  Dr.  Baldwin  incidentally  brought  up 
the  question  of  the  health  injuriousness  of  the  dust  inhaled  by  the  workmen  employed 
m  the  carborundum  plants  at  Niagara  Falls.  When  he  had  fii-st  visited  this  plant  some 
years  ago,  he  had  been  assured  of  the  practically  noninjuriousness  of  the  dust,  regard- 
less of  the  obvious  and  perceptible  evidence  d  the  contrary.  Subsequentiy  a  number 
of  the  employees  from  this  plant  had  come  to  Saranac  Lake  suffering  from  tuberculosis, 
and  although  the  evidence,  of  course,  was  not  final  as  to  whether  the  disease  had  been 
contracted  m  consequence  of  the  exposm-e  to  carborundum,  a  general  conclusion  to 

that  f  the  executive  committee  of  the  National  Tuberculosis  Committee  should  meet 
as  intended  at  Buffalo,  in  August,  the  committee  on  dusty  trades  would  meet  tiX 
and  perhaps  take  up  a  brief  investigation  into  the  conditi\)ns  at  Niagam  Falb  in  thi 
plan^  re  erred  to^  Dr.  Baldwin  assured  the  committee  that  Dr.  Bo™  t  cWe 
of  the  welfare  work  and  himself  a  sufferer  from  tuberculosis  in  the  incipient  stll  of  th^ 
disease,  would  no  doubt  cooperate  in  the  fullest  extent  ^  ^  ^ 

Ve™y  youT^'"'  adjourned  subject  to  the  call  of  the  chairman. 

/-.i„-        ^      .  Frederick  L.  Hoffman 

Cha^rman  CommUtee  on  Mortality  from  Tuberculosis  in  Dusty  Trades, 

National  Tuberculosis  Association. 
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Oa  the  oocasion  of  the  meethig  of  the  executive  committee  preced- 
ing the  meetmg  of  the  special  committee  a  resolution  had  been  intro- 
ctucod  by  the  chairman  of  the  committee,  and  had  been  unanimously 
approved,  as  follows : 

RESOLUTION  UNANIMOUSLY  ADOPTED  AT  THE  MEETING  OF  THE  EXECUTIVE  COMMITTEE 
OF  THE  NATIONAL  TUBERCULOSIS  ASSOCIATION. 

Whereas  the  special  committee  on  the  scientific  study  of  the  dusty  trades  in  their 
relation  to  the  relative  frequency  of  tuberculous  diseases  have  unanimously  agreed  to 
concentrate  their  efforts  for  the  time  being  upon  the  morbidity  and  mortahty  of  men 
employed  in  the  stone  industry  of  the  State  of  Vermont  and  the  Umestone  industry 
of  the  State  of  Indiana;  and 

Whereas,  in  the  furtherance  of  their  work,  the  committee  are  most  urgently  in  need 
of  governmental  cooperation  in  certain  highly  speciaUzed  matters  of  field  inquiries  and 
laboratory  research ;  be  it  therefore 

Resolved,  That  the  United  States  Pubhc  Health  Service  and  the  United  States 
Bureau  of  Mines  be  requested  to  undertake  jointly  a  thorough  investigation  of  the  dust 
problem  in  the  stone  industry  of  Vermont  and  Indiana,  with  a  view  to  the  ascertain- 
ment of  all  the  facts  having  a  bearing  upon  the  excessive  incidence  of  tuberculous  and 
nontuberculous  respiratory  diseases  in  the  several  branches  of  the  industries  referred 
to,  and  the  determination  of  the  best  possible  methods  and  means  whereby  the  mor- 
bidity and  mortality  of  the  men  employed  therein  may  be  materially  reduced  by  the 
adoption  of  more  effective  safeguards  and  improved  methods  of  sanitation  than  those 
in  use  at  the  present  time. 

Assured  of  the  hearty  cooperation  of  the  Vermont  State  Board  of 
Health,  the  efforts  of  the  chairman  were  concentrated  upon  the 
Vermont  stone  industry  as  the  most  promising  line  of  research  during 
the  summer  and  early  fall.  Of  interest  and  value  is  therefore  a  letter 
from  the  secretary  of  the  board,  Dr.  Charles  F.  Dalton,  dated  July  22, 
1918,  reading  as  follows: 

Under  separate  cover,  I  am  sending  you  a  rough  model  of  a  granite  cutter's  hand  • 
tool  for  combining  pneumatic  suction  with  compressed  air.  The  principle  of  this  tool 
is  that  a  circular  jacket  is  placed  around  the  shaft  of  the  tool  which  is  either  square 
or  several  sided,  leaving  a  space  through  which  the  granite  dust  can  be  withdrawn. 
The  working  of  this  tool  would  require  a  hose  for  suction  as  well  as  the  pressure  hose 
and,  as  this  would  materially  add  to  the  weight,  it  has  been  objected  to  on  this  ground 
by  some  granite  workers  who  have  seen  it.  However,  I  am  informed  that  this  tool 
which  I  am  sending  you  has  actually  been  used  and  demonstrated  that  it  will  do  the 
work  if  some  difficulties  can  be  overcome.  This  model  was  made  by  Mr.  Allan 
Calhoun,  formerly  factory  inspector  for  the  State  of  Vermont,  but  he  has  turned  it 
over  to  the  State  Board  of  Health  for  such  use  as  can  be  made  of  it. 

I  have  personally  gone  over  the  matter  of  the  use  of  a  hand  tool  with  representatives 
of  the  granite  manufacturers  in  Barre  and  also  with  the  granite  cutters.  They  axe 
apparently  ready  and  willing  to  adopt  any  feasible  plan  for  the  elimination  of  granite 
dust  from  hand  tools,  but  at  my  last  conference  with  them  they  did  not  know  of  any 
practical  method  of  accomplisliing  this  result. 

All  this  is  at  the  suggestion  of  Dr.  Caverly,  who  tells  me  that  you  are  likely  to  come 
to  Vermont  some  time  in  the  near  future  to  visit  the  Barre  granite  industries.  I 
shall  he  glad  to  accompany  you  on  the  trip  and  am  much  gratified  that  this  work  is 
being  taken  up. 
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This  letter  was  amplified  by  a  subsequent  communication  dated 
July  27,  1918,  which  is  also  given  in  its  entirety: 

Your  letter  addressed  to  me  in  Montpelier  has  just  reached  ine  via  Burlington. 
You  speak  in  your  letter  of  the  desirability  of  owe  board  assisting  at  least  in  the  house- 
to-hoxise  inquiry  that  will  be  made  into  the  stonecutting  indiistries  of  Vermont, 
as  a  result  of  our  conference  at  Saranac  Lake.    I  know  that  om-  board  vnll  be  in  entire 
sympathy  with  this  work.    However,  at  the  present  time,  by  reason  of  resignations, 
due  to  war  work  and  other  things,  we  are  crippled.    We  have  no  inspector  just  now. 
but  I  have  no  doubt  the  executive  secretary  of  the  State  Tuberculosis  Association, 
who  works  under  the  auspices  of  our  board  part  of  the  time,  may  be  utilized  for  some 
inquiries  in  this  work.    We  shall  have,  I  hope,  an  inspector  soon.    If  you  can  defer 
the  investigation  for  a  month  or  two  I  think  we  should  be  able  to  give  you  more  assist- 
ance.   The  matter  will  be  brought  to  the  attention  of  the  board  at  its  next  monthly 
meeting,  which  occurs  August  8,  and  you  will  be  notified  more  specifically  of  the 
extent  of  cooperation  which  may  be  expected  from  us.    You  are  perfectly  right  in 
thinking  that  the  boardi  will  furnish  you  every  assistance  possible  in  this  work,  in 
which  we  are  all  very  much  interested,  the  importance  of  which  has  been  recognized 
by  us  for  a  gi-eat  while. 

Ther§  is  included  also  a  statement  presented  by  Dr.  Caverly 
at  the  Saranac  Lake  meeting  of  the  committee,  which  wiU  be  found 
useful  for  future  reference : 

Number  of  granite  cutters  in  the  Barre  district  (comprising  about  6  towns),  3,000 
Number  of  helpers,  1,000. 
Number  of  men  in  quarries,  1,000. 

Barre  City,  with  a  population  in  1910  of  10,784,  had  135  deaths  from  all  causes; 
28,  or  20.7  per  cent,  were  from  tuberculosis  of  the  lungs;  33,  or  24.4  per  cent  of  these 
deaths  were  from  tuberculosis  in  some  form. 

Number  of  deaths  from  tuberculosis  of  the  lungs  in  the  State  runs  in  recent  years 
from  2oO  to  300,  hence  the  number  of  deaths  in  the  city  of  Barre  is  approximately  10 
per  cent  of  all  that  occurred  in  the  State. 

Number  of  admissions  at  the  State  sanatorium  for  incipient  tuberculosis  since  it 
^as  opened,  lOi  years  ago,,  of  granite  cutters,  quai-rymen,  and  granite  workers  has 
been  56  out  of  a  total  number  of  admissions  of  963,  or  5.8  per  cent. 

u  ^^r^  '^."T'i.  ^^^""^     ^  township  surrounding  the  city,  with  a  population  of  419 
had  4  deaths  from  tuberculosis  in  1917,  out  of  a  total  number  of  deatlis  of  51 

Montpeher  City,  with  a  population  of  7,856,  had  13  deaths  from  tuberculosis  of  the 
deaths'''  ^^^^^^  °^  tuberculosis  rate  is  10.7  of  the  total 

Number  of  admissions  to  the  sanatorium  among  marble  tracers,  graders,  polishers 
and  cuite'r^  7^'°*"''  institution  opened,  10.    Number  of  slate  quarrynjen 

The  marble  and  slate  industries  are  centered  in  Rutland  County 
The  secretary  of  the  Granite  Manufacturer's  Association  is  Mr.  Hinman  of  Barre 
Cxty.    Dr  Alice  Hamilton,  of  Chicago,  has  recently  made  an  investigation  of  the 
granite  indutry  for  the  Department  of  Labor  at  Washington. 

As  bearing  upon  the  more  general  work  of  the  committee,  there 
IS  mcluded  here  a  letter  from  the  director  and  chief  engmeer  of  the 

of  Wes';  V  IT^'Z  ^^.r^^^fg  «f       State  Department  of  Health 
ot  West  VirgihiavMr.  Mayo.Tolman,  dated  August  2,  1918- 
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Frederick  L.  Hoffman, 

Third  Vice  President  and  Skitistician,  Prudential  Insurance  Co., 

n       Q      T        ,     ,  Newark,  N.  J. 

DExn  Sir:  I  was  deeply  appreciative  to  receive  your  kind  letter  of  recent  date  in 
reference  to  ray  "Sanitary  survey  of  Charleston."  This  was  particularly  the  case  as 
not  only  has  the  report  not  received  any  comment  in  this  city  but  has  failed  to  awaken 
the  slightest  interest,  so  deeply  set  has  Charleston  become  in  the  rut  she  has  traveled 
for  years. 

I  am  sorry  that  I  can  not  report  more  definitely  upon  the  tuberculosis  condition  at 
the  Kelly  Ax  Works.  The  works  have  been  investigated  on  six  different  occasions 
by  the  State  Department  of  Health,  on  several  other  occasions  by  Miss  Erma  Slack  the 
nurse  of  the  Anti-Tuberculosis  League,  and  all  investigators  report  'that  the  deaths 
among  ax  grinders  have  accurred  among  those  men  who  are  known  to  have  been 
Infected  before  the  installation  of  dust  removal  machines.  However,  Dr.  Holt  Barks- 
dale,  one  of  the  leading  younger  physicians  in  Charleston  and  a  man  who  has  made 
a  special  study  of  tuberculosis  in  Charleston,  is  of  the  opinion  that  the  ax  plant  is  still 
responsible  for  much  tuberculosis  in  Charleston.  Living  conditions  in  the  vicinity 
of  the  ax  works  are  as  noted  in  the  report,  deplorable,  and  there  are  well  authenti- 
cated cases  where  men  who  appeared  perfectly  well  have  ussd  the  same  bed  with 
advanced  cases  of  tuberculosis  and  it  would  seem  possible  that  the  disease  has  been 
spread  in  this  fashion.  My  own  experience  with  the  ax  plant  shows  that  the  dust 
removers  are  not  given  sufficient  attention  to  make  them  fully  effective  at  all  times. 
I  think  the  illustration  in  the  report  will  prove  this  for  sparks  can  be  seen  flying  well 
towards  the  ceiling. 

Again  thanking  you  for  your  kindness  in  commenting  on  this  report,  I  remain. 
Most  sincerely,  yours, 

M.'VYO  TOLIIAN, 

Chief  Engineer,  State  Department  of  Health. 

There  is  also  included  a  letter  from  Dt.  H.  R.  M.  Landis,  of  tlie 
Henry  Phipps  Institute,  bearing  more  directly  upon  the  question 
of  proper  blanks  and  forms  to  be  used  in  connection  with  the  pro- 
posed investigation  in  the  State  of  Vermont. 

I  quite  agree  with  you  that  many  of  the  blanks  used  in  these  investigations  are 
too  much  overloaded  with  detail.  I  have  Lanza's  report  and  I  think  you  might  as 
well  follow  that.  I  do  feel,  however,  that  much  more  extensive  study  of  the  outside 
life  of  the  men  is  needed  than  is  contained  in  this  industrial  investigation  with  the 
one  exception  of  the  study  made  by  Mrs.  Lit  and  myself.  For  example,  I  saw  a 
potter  yesterday  who  acquired  a  slight  tubercular  infection  in  addition  to  his  dust 
disease  and  made  a  perfect  recovery  and  returned  to  his  trade  as  a  potter.  He  re- 
mained perfectly  well  for  a  year  and  a  half  and  then  broke  down  as  a  result  of  starting 
drinking.  I  cite  this  simply  to  draw  attention  to  the  fact  that  it  is  necessary  to  know- 
how  and  where  these  men  live  before  I  am  convinced  that  their  method  of  living  has 
as  much  influence,  if  not  more  influence,  as  has  the  evils  of  their  employment.  I  feel 
that  any  investigation  such  as  you  are  about  to  make  should  re3ult  in  a  very  incom- 
plete study  if  it  fails  to  cover  this  phase  of  the  subject.  It  should  not  be  very  diffi- 
cult to  get  a  good  family  history,  seeing  the  presence  or  absence  of  tuberculosis  in 
the  family,  the  general  hygienic  condition  of  the  home  and  the  neighborhood,  and  the 
present  habits  as  to  food,  hours  of  sleep,  and  indulgence  in  alcohol. 

On  account  of  prolonged  absence  from  office  in  connection  with 
an  extended  western  trip,  the  chairman  found  it  impossible  to  under- 
take the  proposed  investigation  in  Vermont,  but  assigned  the  sub- 
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ject  to  one  of  his  office  assistants,  Mr.  Sylvester  Schattschneider, 
with  extended  experience  in  field  investigations  of  this  kind. 

The  outbreak  of  the  influenza  epidemic  occurred  at  just  about 
the  time  when  the  field  investigation  was  to  have  been  conxmenced, 
and  the  same  had  therefore  to  be  abandoned  for  the  time  being. 

Still  more  lamentable  was  the  untimely  death  of  Dr.  Caverly, 
president  of  the  State  Board  of  Health  of  Vermont,  to  whose  active 
cooperation,  high  scientific  attainments,  and  always  hopeful  attitude 
of  mind,  the  chairman  and  the  committee  are  under  lasting  obligation. 

Partly,  as  stated,  on  account  of  prolonged  absence  from  office, 
but  also  on  account  of  the  influenza  epidemic,  etc.,  no  subsequent 
meetings  of  the  committee  were  held.  It  is  hoped,  however,  that  a 
meeting  can  be  arranged  for  in  the  near  future;  but  frequent  con- 
fei'ences  have  been  had  on  the  part  of  the  chairman  with  members 
of  the  committee  concerning  matters  of  detail. 
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